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PREFACE 

In preparing this Historical Site Assessment (HSA) for the Santa Susana field Laboratory Site 
Area IV Radiological Study, the U.S. Environmental Protection Agency (EPA) sought to provide 
the most comprehensive and far-reaching HSA possible. Among the voluminous amount of 
documents reviewed and ultimately used in preparing the HSA. several documents were used 
that have been identified as containing information potentially restricted by U.S. export control 
lmvs, including the Arms Export Control Act (22 U.S.C. section 2751 et seq.), the International 
Traffic in Arms Regulations (22 C.F.R. Part 120). the U.S. Department ofCommerce's Export 
Administration Regulations ( 15 C. F. R. Parts 730-774 ). and the U.S. Depariment of Energy· s 
Foreign Atomic Energy Activities Regulations (I 0 C.F.R. Part 81 0). These documents may only 
be reviewed by U.S. persons. U.S. persuns arc U.S. citizens, U.S. nationals, lawful permanent 
residents of the U.S., or persons who arc protected individuals as defined by 8 U.S.C. section 
1324(b)(a)(3) (certain refugees and grantees of asylum). Transfer of controlled information by 
any means to a non U.S. per:,on, whether in the U.S. or abroad,\\ ithout a valid export license or 
prior written approval from the Dcparli~wnt of St:1tc. Department ur Commerce. or other rckvant 
federal agency, is prohibited. 

In order to provide the HSA to the bro<:dest mtdicncc pos~iblc without encumbrances, EP.I\ has 
chosen to prepare a redacted n~rsi01~ nf the l-ISA to comply with U.S. law. This means that 
certain passages within this version of the HSA containing information potentially restricted by 
U.S. export control lm\ s have been made illegible in order to protect this sensitive information 
while maintaining the original flov.· and organization of the HSA. It should be noted that as a 
percentage of the total HSA, the passages that have been redacted comprise less than 1 percent of 
the HSA. 

Per agreement with EPA ·s interagency partner at the Santa Susana Field Laboratory Site, the 
California Department of Toxic Substances Control (DTSC), EPA has provided an unredacted 
version of this HSA, with all pa~is made legible. for public review should a member of the public 
wish to review the entire HSA. Members of the general public \Vho \Vish to review the entire 
HSA without redactions should contact the DTSC and make an appointment to do so. At the 
time of the appointment, DTSC will verify whether the individual requesting the review is a U.S. 
person and only U.S. persons will be permitted to read the passages that have been redacted. 
However, the infonnation presented in those passages will remain under the purview of U.S. 
export control laws and cannot be removed from the DTSC office or copied or transmitted in any 
fonn. 

To make arrangements to review the full version of the HSA report, including information 
restricted under the export control laws of the U.S., members of the public should contact the 
following DTSC office: 

California Department of Toxic Substances Control 
9211 Oakdale A venue 
Chatsworth, CA 913 I 1 
Phone: (818) 717-6500 
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FINAL 
HISTORICAL SITE ASSESSMENT 

SANTA SUSANA FIELD LABORATORY SITE 
AREA IV RADIOLOGICAL STUDY 
VENTURA COUNTY, CALIFORNIA 

1.0 INTRODUCTION 

This Historical Site Assessment (HSA) was prepared by HydroGeoLogic, Inc. (HGL) as one of a 
series of tasks assigned by the U.S. Environmental Protection Agency (EPA) for conducting a 
radiological characterization study within the area of the Santa Susana Field Laboratory (SSFL) 
known as Area IV and the Northern Buffer Zone (NBZ). This combined study area is hereafter 
called the "Area IV Study". 

EPA's study consisted of an HSA, gamma scanning of accessible areas, geophysical surveys, and 
evaluation of past soil sampling results. The HSA therefore provides one line of evidence to be 
used along with the gamma scanning, geophysical surveys, and results of past soil analyses in 
EPA's overall Area IV Study. 

The objective of the HSA component of the radiological study was to provide a comprehensive 
investigation that identifies, collects, organizes, and evaluates historical information relevant to 
nuclear research operations as it pertains to radiological contamination in the Area IV Study 
Area. Once these areas were identified, potential areas where radiological contamination may 
exist at the site were identified for sampling. 

EPA's Area IV Study was divided into nine subareas, which were addressed in seven Technical 
Memoranda (TMs). Historical aerial photographic analysis and process history obtained from 
former employee interviews were also considered during this study. The comprehensive HSA is 
presented in a series of eight volumes on eight compact discs (CDs) as follows: 

• Volume 1: Final Historical Site Assessment 

Appendix A: Aerial Photographic Analysis 

Appendix B: Final Former Employee Interview Report 

• Volume II: Final Technical Memorandum, Subarea HSA-5A 

• Volume III: Final Technical Memorandum, Subarea HSA-5B 

• Volume IV: Final Technical Memorandum, Subarea HSA-5C 

• Volume V: Final Technical Memorandum, Subarea HSA-5D 

• Volume VI: Final Technical Memorandum, Subarea HSA-6 

Final Technical Memorandum, Subarea HSA-7/3/NBZ 

• Volume VIII: Final Technical Memorandum, Subarea HSA-8 

• Volume VII: 

1.1 EPA HSA Process Overview 

The following sections provide an overview of the overall HSA process implemented at the 
SSFL Area IV Study area. 

Redacted 



Santa Susana Field Laboratory 
Final Historical Site Assessment 

1.1.1 HSA Preparation 

October 2012 

The overall HSA process for the Area IV study area included development of the following 
distinct reports, which were produced independently and then integrated in eight volumes into 
this single, combined HSA: 

• Final HSA, which includes an overview of the HSA process employed at the site. 

• Aerial Photographic Analysis of Santa Susana Field Laboratory, Area IV, Ventura 
County, California, March 2010. 

• Final Fonner Employee Interview Report, Santa Susana Field Laboratory Site, Area IV 
Radiological Study, Ventura County, California, February 2012. 

• Seven Final TMs, which pertain to the nine subareas comprising the Area IV Study area. 

In order to facilitate rapid communication of HSA findings to the HGL field teams, while also 
ensuring that the project's stakeholders had the opportunity to provide insight and comments to 
the process, the TMs were completed using an ongoing schedule. Thus the findings of each TM 
could be rolled out for field team use in determining sampling locations while completion of 
other TMs continued. 

The development of the seven TMs served as the primary basis for valuable SSFL stakeholder 
involvement and participation in planning the Area IV radiological investigation. The process of 
preparing draft TMs, soliciting stakeholder comments, presenting findings at stakeholder 
meetings, preparing responses to stakeholder comments, and preparing final versions of each TM 
has ensured that this final HSA is as complete as possible in addressing stakeholder concerns at 
the site. 

Each TM provided recommended locations for soil/sediment sampling based on an evaluation of 
the information obtained for each subarea discussed. These recommendations were based solely 
on historical information and not on-the-ground evaluation. Rather, the TM recommendations 
were analyzed by field personnel who would be engaged m gamma scanning, geophysical 
surveys, and soil and water testing. 

The stakeholders were also engaged in the process of analyzing HSA recommendations and 
determining appropriate sampling locations at two points in the information analysis process. 
First, stakeholders participated in general public visits to the site, normally held once or twice a 
month. During these visits, the stakeholders viewed the sites identified in the TMs and discussed 
them with field personnel. Second, during stakeholder technical meetings, the stakeholders and 
field personnel discussed and decided upon specific sampling points. Thus the stakeholders were 
able to actively work with EPA to determine the best possible sampling locations to ensure a 
complete radiological study. The methodology for determining sampling locations, as well as 
the findings of the various field investigation efforts, are presented in separate reports of 
findings. 

The HSA and the Fonner Employee Interview Report, presented in Volume I, were prepared by 
HGL on behalf of EPA. The Aerial Photographic Analysis, also presented in Volume I, was 
prepared by EPA. The TMs, presented in Volumes II through VIII, were prepared by HGL on 
behalf of EPA. 
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The HGL HSA team consisted of four staff members: a team leader and three primary authors. 
Each primary author was assisted on a rotational basis, when possible, by other members of the 
HSA team. After a TM was submitted for stakeholder review, that TM's primary author was 
then assigned either to another TM or to assist another primary author with their assigned TM. 
Together, the HSA team represented nearly 55 years of experience at HGL performing 
environmental research and investigations. Therefore, a relatively small HSA team was utilized. 
The HGL HSA team worked under the direction and oversight of several HGL senior technical 
staff members, as well as EPA senior technical staff members and project managers. 

The HGL HSA team leader was Mr. Eric Dambaugh. The three primary HGL HSA authors were 
as follows: 

• Ms. Jessica Berg: HSA-5A and HSA-5D TMs. 
• Ms. Kimberly Clower: HSA-5B and HSA-7/3/NBZ TMs; Former Employee Interview 

Report. 
• Ms. Victoria Guvanasen: HSA-5C, HSA-6, and HSA-8 TMs. 

The content of each TM was based on guidance provided in the Multi-Agency Radiation Survey 
and Site Investigation Manual (MARSSIM, Revision 1, August 2000). MARSSIM is used as an 
investigative tool used to gain an understanding of the nature and extent of radiological 
contamination left at a site. The TMs provide preliminary recommendations for MARSSIM 
classifications based solely on historical information that may be updated once additional 
information is available pertaining to the presence of radiological contamination at these various 
areas and facilities within Area IV. 

Each of the seven TMs presents a summary of the identified environmental concerns associated 
with past radiological operations within the Area IV Study portion of the SSFL site, which 
consists of four areas: Areas I, II, III, and IV; and two buffer zones: the NBZ and the Southern 
Buffer Zone (SBZ). With the exception of 452 acres owned by the U.S. Govel'nment in Areas I 
and II, which are outside of the Area IV Study area, the entire SSFL site, including the NBZ, is 
owned and operated by the Boeing Company. 

EPA divided the Area IV Study Area into subareas, which were addressed in the following TMs: 
HSA-5A, HSA-5B, HSA-5C, HSA-5D, HSA-6, HSA-7/3/NBZ, and HSA-8. 

1.1.2 Technical Memorandum (TM) Contributions to Sampling Approach 

Preliminary findings based on historical documentation only (i.e., before EPA's field 
investigation activities) were presented in the TMs and include: 

• Descriptions and locations of potential, likely, or known activities that involved 
radioactive material, radioactive waste, or mixed waste; 

• Initial MARSSIM classifications (e.g., Class 1, 2, 3) of potentially impacted areas; 

• A site-by-site assessment of the likelihood or "weight of evidence" of radiologically 
contaminated media; 

• An assessment of the likelihood of potential migration pathways; and, 

• Identification of, confirmation of, and, if appropriate, addition or subtraction to, the list of 
the potential radiological contaminants of concern. 
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The information provided in each TM together with comments and recommendations provided 
by SSFL stakeholders and the general public was used in the EPA's investigation strategy for 
sampling and analysis for residual radiological contamination in surface and subsurface soil 
within each subarea. 

Each TM (found in Volumes II through VIII of this HSA) presents findings relative to the above
stated criteria. Nuclear facilities at the U.S. Department of Energy's (DOE) Energy Technology 
Engineering Center (ETEC), parts of which were located within subareas HSA-5A, HSA-5B, 
HSA-5C, HSA-6, HSA-7, and HSA-8, included 10 nuclear research reactors over the period July 
1956 through February 1980. These research reactors are listed in Table 1.1, below, and 
depicted on Plate 1. 

Table 1.1 
Research Reactors Located at the Santa Susana Field Laboratory1 

Power Power Radioactivity 
Reactor Building · .• · Facility Name Level Period of Generated at End of 

Acronym No. Operation Operation 
. 

(kW) (MWd) 
(103 Ci) 

KEWB 4073 Kinetics Experiment . 1 7/1956to 1 6 
Water Boiler 11/1966 

L-85/AE-6 4093 L-85 Nuclear 3 1111956 to 2 18 
Experimentation Reactor 211980 

SRE 4143 Sodium Reactor 20,000 4/1957 to 6,700 120,000 
Experiment 211964 

SER 4010 Systems for Nuclear 50 9/1959 to 13 300 
Auxiliary Power 12/1960 
(SNAP) Experimental 
Reactor Facility 

S2DR 4024 SNAP Environmental 65 4/1961 to 13 390 
Test Facility 12/1962 

STR 4028 Shield Test Irradiation 50 12/1961 to 1 300 
Facility 711964 

S8ER 4010 S8ER Test Facility 600 5/1963 to 215 3,600 
4/1965 

STIR 4028 Shield Test Irradiation 1,000 811964 to 28 3,714 
Facility 11974 

S10FS3 4024 SNAP Environmental 37 1/1965 to 16 6,000 
Test Facility 3/1966 

S8DR 4059 SNAP Development 619 5/1968 to 182 220 
Reactor Facility 12/1969 

Seven criticality test facilities (i.e., facilities housing operations involving masses of fissionable 
material capable of sustaining a nuclear chain reaction) were also located on Area IV.2 These are 
listed in Table 1.2, below, and on Plate 1. Other nuclear facilities within Area IV, in subareas 
HSA-7/3/NBZ, HSA-5D, and HSA-8, respectively, included the Radioactive Materials Disposal 
Facility (Building 4021), the Hot Laboratory (Building 4020), and the Sodium Disposal Facility, 
or Area IV bum pit, (Building 4886). Each of these facilities is addressed as a site within the 
appropriate TM along with supporting buildings and open areas. 

1 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rockwell's Santa Susana Field Laboratory-A Factual 
Perspective, Rockwell International; Report No. N001ER000017, September 6, 1991, p. 23. 
2 Atomics International, A Division of North American Aviation, Inc., Atomics International, December 1959 
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Table 1.2 
Criticality Test Facilities at the Santa Susana Field Laboratory3 

Facility Name Buildin2 No. Period of Operation Notes 
SNAP Critical Test 4373 1957 to 1963 First SNAP-2 criticality tests 
Organic Moderated 4009 1958 to 1967 Basic tests of reactor concept 
Reactor 
Sodium Graphite Reactor 4009 1958 to 1967 Basic tests of reactor concept 
SNAP Critical Equipment 4012 1961 to 1971 Later SNAP criticality tests 
Fast Critical Experiment 4100 1961 to 1972 Started as Advanced Epithermal 

Thorium Reactor (AETR) 
SNAP Flight Systems 4019 1962 SNAP flight system criticality 
SNAP Transient Test 4024 1967 to 1969 SNAP transient response tests 

1.1.3 TM Site Summary Methodology 

In preparing the TMs, the following types of documents and information sources were reviewed: 

• radiological characterization reports; 

• previous radiological surveys; 

• D&D reports; 

• environmental monitoring reports; 

• license termination reports; 

• aerial photographs dating back 50 years; 

• building floor plans; 

• piping diagrams and construction drawings; 

• RFI reports; 

• unusual occurrence reports; 

• incident reports; 

• plant operating reports and logs; 

• safety analyses reports; 

• facility surveillance and maintenance reports; and 

• information obtained from interviews with former workers or other persons. 

Numerous documents were obtained through information requests sent to Boeing, DOE, and 
other parties including the National Aeronautics and Space Administration (NASA). EPA sent 
formal information requests to Boeing, DOE, the Nuclear Regulatory Commission (NRC) and 
the California Department of Public Health (CDPH) under § 104(e) of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA). In addition, EPA 
directed Boeing to identify and provide pertinent documents within a number of document 
databases comprising approximately 1.4 million documents relating to all areas of the SSFL site, 
including Area IV, as well as some off-site facilities. 

3 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rockwell's Santa Susana Field Laboratory- A Factual 
Perspective, Rockwell International; Report No. N001ER000017, September 6, 1991, p. 25. 
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Additional details regarding the execution of these information requests can be found in each TM 
(Volumes II through VIII of this HSA). 

1.1.4 TMs and the Radiological HSA 

The subject areas considered and addressed for each site discussed in Section 2 of each TM are 
presented below. . For each subject area, the list of criteria evaluated and the associated 
parameters for the evaluation are described. The most complete available information was used 
to evaluate the site; no known information was omitted from the description. In the event that 
known information did not conform to one of the listed subject areas, it was included in the most 
logical place. 

Site Description 
A physical description of the site including, at a minimum, the following data elements: building 
numbers of all buildings within the site; date of construction of building(s); buildings in the 
vicinity not associated with the site; location of site relative to street(s); site plan(s); and floor 
plan(s) from as-built or plan drawings, if available. 

Building Features 
Information related to dimensions or size of building(s), below-ground structures, vaults, 
pipelines, sumps, condensation lines, sewers, drains, swales, and leach fields. If none of these 
features were identified, the text "no information was located" was inserted. 

Former Use(s) 
Details of past use( s) of the site, including dates of activities. 

Information from Interviewee(s) 
This category includes information about the site provided by interviewee( s). If no information 
was obtained for a particular site, the text "none to date" was inserted. Individuals who have 
been interviewed include: 

• Former SSFL Employees (e.g., health physicists, electricians, mechanics, construction 
inspectors, nuclear technicians, etc.); 

• Survivors of Former Employees; 

• Former Contractors (and one survivor of a former Contractor); 

• Community Stakeholders; and 

• Residents in surrounding areas. 

At the discretion of the Interviewee, each interview is conducted either by representatives of the 
EPA only, representatives of the DOE only, or jointly by EPA and DOE representatives. EPA's 
primary objective of the interview program was to help direct the soil sampling crews to 
potential source areas of radiological contamination identified during the course of each 
interview. All information on potential source areas, corroborated or not, was recorded in EPA's 
HSA process. 

Details regarding the interviews conducted by EPA are presented in Appendix B (found in 
Volume I) of this HSA. 
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Radiological Incident Reports 

October 2012 

Reports on any documented incidents at the site with the potential for release of radioactivity 
into the environment. If no incident reports were found, the text "none found" was inserted. 

Current Use 
Current use of the site, or date of demolition of building/structure. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s) 
Previous radiological investigations such as surveys, decontamination activities, and cleanup 
activities were evaluated. The evaluation of previous investigations and cleanups addressed, at a 
minimum, the following elements: 

• agency conducting the investigation; 

• purpose of the investigation; 

• dates of the investigation; 

• details of releases inside building, to air, to soil, and to surface water, as applicable; 

• decontamination/cleanup activities; and 

• final survey results. 

Radiological Use Authorizations 
Use authorizations have been defined as issuance of a license for radioactive material(s) from an 
appropriate regulatory agency. All known licenses issued for the site were included; if none 
were found, the text "none found" was inserted. 

Former Radiological Burial or Disposal Locations 
A description of known burials and/or disposals of radiological materials on the site, including 
applicable dates, if known. If no documented burials and/or disposals were identified, the text 
"none found" was inserted. 

Aerial Photographs 
The applicable photographic analyses from the report prepared by the EPA's Environmental 
Photographic Interpretation Center (EPIC) in March 2010 were included for each site. These 
analyses include photographs from the following dates: 

• 
• 
• 
• 
• 
• 
• 
• 
• 

December 22, 1952; 

August 19, 1957; 

August 21, 1959; 

Approximately 1960 plus or minus a year; 

March 1, 1965; 

August 13, 1967; 

April 20, 1972; 

May 16, 1978; 

October 21, 1980; 
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• August 21, 1983; 

• October 10, 1988; 

• June 19, 1995; and 

• June 8, 2005 . 

October 2012 

Aerial photograph anomalies were interpreted as a trigger for assigning a higher scrutiny to a 
particular site than other information (such as historical documents) would indicate. 

Details regarding EPA's aerial photographic analysis can be found in Appendix A (found in 
Volume I) of this HSA. 

Radio nuclides of Concern 
Radionuclides used/generated at the site. This description includes, at a minimum, the types of 
radiological material(s) managed at the site; radionuclides known or suspected to have been 
handled or generated on the site; and how the identified radionuclides impact the list of 
radionuclides of concern in the background study. If no information was available, the text 
"none found" was inserted. It is important to note that not every radionuclide listed in this HSA 
will have a sample analysis. The radionuclides are listed for completeness, indicating that they 
have been mentioned or discussed in a cited document or report. However, many of the facility 
and site reports reflect the conditions at the time, thus every mention of a specific radionuclide 
does not mean it would be present now, due to decay. For this reason, the Radionuclides of 
Concern sections described for each facility or site list those found in historical records. The 
Radionuclides of Concern tables list radionuclides that will be analyzed and does not include 
those that would have decayed in the years since operations ceased. 

Drainage Pathways 
This category includes information on the direction of surface water flow on the site and the 
presence of sanitary drains, storm drains, channels/ditches, septic systems, or leach fields on or 
near the site. 

Radiological Contamination Potential 
The potential for radiological contamination was evaluated for each site. Evaluations included 
consideration of the completeness of past cleanup and remedial operations. Many past clean-up 
efforts likely did not achieve the requirements of the California Department of Toxic Substances 
Control (DTSC)/DOE AOC dated December 2010 that generally requires a cleanup to 
background levels for both radiological and chemical contaminants. Background studies for the 
site were completed with EPA leading the radiological background study and the DTSC leading 
the chemical background study. The potential for radiological contamination is quantified in the 
TMs by assigning a preliminary MARSSIM class describing the possibility for residual 
radiological contamination at the site based on all information collected to date. The basis for 
assigning the preliminary MARSSIM classification includes an examination of the following 
data elements: 

• historical site operations; 

• previous radiological investigations; 

• reported incidents of releases; 

• decontamination and remediation operations at the site; 
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• interviews with former workers; 

• drainage pathways on or near the site; 

• aerial photograph interpretation; and 

• site reconnaissance. 

1.1.5 HSA Goals and Methodology 

October 2012 

As previously stated, the objective of the HSA component of the radiological study was to 
provide a comprehensive investigation that identifies, organizes, and evaluates historical 
information relevant to nuclear research operations as it pertains to radiological contamination in 
the Area IV Study area. Once these areas were identified, potential areas where radiological 
contamination may exist were identified for sampling. 

Each TM provided recommended locations for soil/sediment sampling based on an evaluation of 
the information obtained for each subject area discussed. The criteria evaluated are presented 
below. These recommendations were analyzed by EPA field personnel who would be engaged 
in gamma scanning, geophysical surveys, and soil and water testing. As an integral part of the 
process of choosing sampling locations, field personnel, along with several stakeholders who 
participated in numerous site reconnaissance and planning meetings, used the TM 
recommendations to determine the best possible sampling locations to ensure a complete 
radiological study. 

Recommended Locations for Soil/Sediment Sampling 
For each site, recommendations were made for possible targeted soil/sediment sampling 
locations. The selection of potential sampling locations was based on locations with the highest 
potential for radiological contamination as well as at the particular site based on all known 
information collected to date. The criteria evaluated for developing recommended soil/sediment 
sampling locations include the following: 

• topography of the site; 

• historical site operations; 

• radiological investigations; 

• reported incidents of releases; 

• decontamination/cleanup operations at the site; 

• interviews with former workers; 

• storm drains on or near the site; 

• sewer lines on or near the site; 

• aerial photograph interpretation; and 

• site reconnaissance. 

1.2 TM Key Findings Pertaining to Sampling Approach 

The key findings of each TM as they pertain to determining appropriate sampling locations are 
depicted on each of the plates corresponding to the nine subareas within the Area IV Study Area. 
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These plates are presented in the seven TMs that address the nine subareas (Volumes II through 
VIII of this HSA). 

The annotations on these plates, as well as the recommendations for soil/sediment sampling 
made that the end of the discussion of each site, were analyzed by EPA field personnel who 
would be engaged in gamma scanning, geophysical surveys, and soil and water testing, as well as 
numerous stakeholders who participated in site reconnaissance and planning meetings. 

A summary of the key findings as presented in each TM's respective plates is as follows: 

1.2.1 HSA-SA 

Building 4024 

Plate 1 and Figure 2.1 of the HSA-5A TM (found in Volume II of this HSA) provide a 
convenient reference for the following recommendations. 

Based on the available information, soil sampling is recommended in the Building 4024 area. 
There were radiological incidents at Building 4024 and documented evidence of radiological 
releases. Significant information is lacking regarding the excavation activities at Building 4024. 

In addition, previous characterization studies for the Building 4024 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. Therefore, 
additional characterization is recommended for the Building 4024 area. This includes the 
following Building 4024 areas and appurtenances: 

• The locations of the two August 1996 Area IV Radiological Characterization Survey 
samples northeast of Building 4024 and west of Building 4024 in a dirt area. Elevated 
soil activity was located in Sample ID 95-0105 located northeast of Building 4024 where 
Cs-137 measured at 0.37 pCi/g. Sample ID 95-0106 also contained Cs-137 at 0.34 pCi/g 
and was located west of Building 4024 in a dirt area.4 

• The location of the gas holdup tanks and liquid waste tanks. Interviewee 255 made 
reference to the removal of tanks that were "potentially holding radioactive gases at one 
time"; however, it is unclear whether the tanks being referred to include those identified 
as possible sampling locations. 

• The outside storage area west of Building 4024. In 1967 and 1972, an open storage area 
is visible just west of Building 4024 with drainage trending west, southwest. The open 
storage area is no longer present in 1978 and the drainage channel has been replaced by 
an escarpment. In 1980, the open storage area west of the building has returned and dark
toned material is visible at the southeast comer of the building. Possible leakage is 
visible on the west side of the building in the 1983 aerial photographs. In 1988, an open 
storage area is again present on the west side of the building but is no longer visible in 
1995.5 

4 Rocketdyne, A4CM-ZR-0011, Area IV Radiological Characterization Survey, Final Report, Volume I, August 15, 
1996.pgs.39, 108,109. 
5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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• The Cooling Tower 4928 sump and the footprint of Site 4927 (nitrogen storage tank) 
should be sampled due to limited information on cooling tower operation and sump use 
during building operations. 

• The area east of the building where reactors were brought in and removed from the 
facility. This area also includes the waste storage tanks. Below-ground radioactive waste 
storage facilities are located under asphalt in the yard. The buried tanks include three 
radioactive gas holdup tanks 6 feet in diameter and 40 feet long, eight solid radioactive 
waste storage vaults 3 feet in diameter and 4 feet deep, and two liquid radioactive waste 
holdup tanks. These tanks were placed on top of a concrete box filled with gravel 
designed to contain any accidentalleakage.6

•
7 

• The former location of the apparent leakage of an unknown container at Building 4024 
that appears to leak north-northeast toward the northwest comer of Building 4027 in 1980 
aerial photographs. In the 1983 aerial photographs two possible stains are visible on the 
northeast comer of the building where the previous probable container leakage had been 
visible.8 

Building 4073 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4073 area. Previous investigation 
found radiological contamination in Building 4073. In addition, previous characterization studies 
for the Building 4073 area were focused on delineating the extent of contamination to standards 
that were applicable at the time. Therefore, additional charactenzation is recommended for the 
Building 4073 area. This includes the following Building 4073 areas and appurtenances: 

• The former locations of the underground storage tanks and their drain lines associated 
with building operations. Located west of Building 4073, the tanks comprised three 
underground tanks and a 60-foot exhaust stack with a 2,000-cubic foot per minute blower 
system. A 300-gallon collection tank was used to collect gas directly from the reactor 
system. A 1 ,000-gallon storage tank buried beneath floor level and adjacent to the test 
building retained all liquid waste from the facility. The tank was equipped with pump
out connections for removal of the liquid waste when necessary. Another 1,000-gallon 
tank was originally used to retain the reactor cooling water so that it could be checked for 
activity prior to release. That tank appears to have drained through a 2-inch line to the 
west and then south of the KEWB facility. 9

•
10

•
11 Removal of the tanks and lines, as well 

as their operation, may have left residual contamination above background values in the 
area. 

6 Atomics International Document, N704FDP990006 Rev. A., "Building T024 (SETF) Facilities Dismantling Plan," 
July 31, 1981. 
7 Remley, M.E., Atomics International, Letter Re: Comments on Draft Reactor Safety Survey Report for Building 
024, July 21, 1965. 
8 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
9 Rockwell International Report, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final 
Report," February 25, 1976. 
1° Flora, J.W., Atomics International, KEWB Radiological Emergency Plan, January 14, 1960. HDMSP01637672 
11 Atomics International, FDP-704-990-002, Dismantling Plan for KEWB Facility (Bldgs 073,123 and 793), October 
17, 1974. 
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• The former Building 4073 footprint. Asphalt and concrete from decontamination and 
decommissioning (D&D) activities were used as backfill at the site in 1975. While the 
concrete was decontaminated to levels presented above that were defined "as low as 
practicable" in 1975, these levels are not in compliance with the requirements of the 
Administrative Order on Consent (AOC). These samples should be taken at depths 
greater than 6 feet below ground surface. 

• The ditch adjacent to the former dirt road. The ditch leads to l21
h Street where the flow 

of drainage proceeds southeast along 1ih Street to G Street and continues southwest to 
1 ih Street. 12 

• If radioactive materials were released the ground surface near Building 
4073, residual contamination above background values may exist in the materials 
surrounding the ditch. 

Building 4093 

Plate 1 and Figure 2.2 provide a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4093 area. Building 4093 served as the 
AE-6 and L-85 reactor facility. Consequently, potential radioactive material migration via 
surface water flow or airborne release from this facility may affect the Building 4093 area. 
Previous characterization studies for the Building 4093 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4093 area. This includes the following 
Building 4093 areas: 

• The location of the sanitary leach field. Building 4093 was connected to a sanitary leach 
field that was removed in 1999Y If radioactive materials were released into the septic 
system, residual contamination above background values may exist in the materials 
surrounding the former leach field. The sampling should include the former location of 
the 4-inch diameter clay pipe supplying the leach field at a depth of approximately 4 feet 
below ground surface. 14 The leach field was reported to comprise 234 total linear feet, 
receiving flow from a 750-gallon septic tank associated with Building 4093. The leach 
field was located approximately 100 feet south of Building 4093. 15 

• The former location of the 4-inch vitrified clay pipe leading from the west comer of the 
building to the sanitary sewer. It is possible this line is part of the line that led to the 
former leach field. If radioactive materials were released into the septic system, residual 
contamination above background values may exist in the materials surrounding the 
former pipe. 

• The drainage area on the northeast side of the building. Surface drainage extends from 
the northeast side of the building next to the retaining wall to southeast and then flows 
southwest toward the paved area southwest of the building. 16 If radioactive materials 

12 Atomics International, Drawing 303-00C-C2, "Misc. Paving, Patching & Drainage Improvements- KEWB," 
Date illegible, circa 1969. HDMSE00457545. 
13 Boeing Radiation Survey Reports, L-85 Facility Septic Tank Area, July and September 1999. 
14 Rockwell International, Area IV Radiological Characterization Survey. Final Report, Volume I, A4CM-ZR-0011, 
August 15, 1996. 
15 MWH, DOE Leach fields (Area IV AOC) RCRA Facility Investigation Report, Santa Susana Field Laboratory, 
Ventura County, California, Draft, October 2003. 
16 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
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were released to surface at or around Building 4093, residual contamination above 
background values may exist in the soils surrounding the surface drainage areas within 
the Building 4093 area. 

• The east side of the building where gamma radiation was found to be 1 ,000 milli 
roentgens per hour (mR/hr) on the east side of the building directly opposite the core. In 
order to determine the need for access restrictions in the area surrounding Building 4093, 
a radiation survey of the perimeter of the AE-6 reactor was conducted on August 13, 
1970. The reactor was at a power level of 2 kW, and was operating with the shield doors 
on the east side open and a plastic Lucite rod, approximately 6 feet long, inserted in the 
one-inch diameter beam hole. Gamma radiation measured 1,000 mR/hr on the east side 
of the building directly opposite the core. 17 The research team has been unable to 
determine if the building operated with the shield doors open frequently. If the shield 
doors were opened frequently during reactor operations, it is possible that residual 
contamination above background values may exist on the east side of the former building. 

• The location of the former 750-gallon septic tank. If radioactive materials were released 
into the septic system, residual contamination above background values may exist in 
materials surrounding the former septic tank. 

1.2.2 HSA-SB 

Building 4010 

Plate 1 and Figure 2.1 of the HSA-5B TM (found in Volume II of this HSA) provide a 
convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4010 area. There were several 
radiological incidents at Building 4010 and documented evidence of radiological releases. 
Significant information is lacking regarding the excavation activities at Building 4010. In 
addition, previous characterization studies for the Building 4010 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. Previous 
characterization studies for the Building 4010 area were focused on delineating the extent of 
contamination to standards that were applicable at the time and not to the standard required by 
the December 2010 AOC. Therefore, additional characterization is recommended for the 
Building 4010 area. This includes the following Building 4010 areas and appurtenances: 

• Former vault locations in the southern portion of the Building 4010 footprint. Leaks in 
the reactor and shield cooling lines may have left residual contamination in the area. 

• Former radioactive gas holdup' tank location exterior and northeast of the Building 4010 
footprint. The known radioactive waste holdup tank may have left residual 
contamination in the area. 

• Former septic tank location presumably located west of the Building 4010 footprint. If 
radioactive materials were released into the septic system, residual contamination may 
exist in the materials surrounding the former septic tank. 

• Former leach field located west of the Building 4010 footprint. If radioactive materials 
were released into the septic system, residual contamination exist in the materials 
surrounding the former leach field. 

17 Johnson, B.l., Internal Letter Re: Radiation Survey of the AE-6 Reactor, Building 093, August 13, 1970. 
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• Former pipewell sump located east of the Building 4010 footprint. Groundwater for the 
entire Building 4010 vault complex drained into a pipewell sump where it could be 
monitored. Leaks in the reactor and shield cooling lines may have left residual 
contamination in the area. 

• Former UST located at north comer of the Building 4010 footprint. It is possible that this 
tank contained radioactive material and left residual contamination in the area. 

• Sewer lines located north and west of the Building 4010 footprint. If radioactive 
materials were released into the sewer system, residual contamination may exist in the 
materials inside and surrounding the sewer lines. 

• Drainage area east of Building 4010 depicted in aerial photograph from OS-2 in Subarea 
HSA-7 to former Building 401 0 location. If radioactive materials were released from 
OS-2 and drained into the Building 4010 area, residual contamination may exist to the 
east of the building. 

• Drainage pathways associated with the Building 4010 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

Building 4012 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4012 area. Previous investigation 
found radiological contamination in Building 4012 and significant information is lacking 
regarding the excavation activities at Building 4012. In addition, previous characterization 
studies for the Building 4012 area were focused on delineating the extent of contamination to 
standards that were applicable at the time and not to the standard required by the December 20 10 
AOC. Therefore, additional characterization is recommended for the Building 4012 area. This 
includes the following Building 4012 areas and appurtenances: 

• Former critical cell (Room 110) and fuel storage room (Room 109) in the northern 
Building 4012 footprint. Past contamination of these rooms may have left residual 
contamination in the area. 

• Former radioactive waste holdup tank outside Room 104 on the southwest side of the 
Building 4012 footprint. The known radioactive waste holdup tank may have left 
residual contamination in the area. 

• Sanitary sewer line located south of the Building 4012 footprint. If radioactive materials 
were released into the sewer system, residual contamination may exist in the materials 
inside and surrounding the sewer lines. 

• Former OS-7 (open storage area) and possible WDA-6 (waste disposal area) identified on 
aerial photographs north of the Building 4012 footprint. If radioactive materials were 
stored or disposed in OS-7 or WDA-6, contamination could migrate and/or drain into the 
Building 4010 area, residual contamination may exist to the east of the building footprint. 

• Drainage pathways associated with the Building 4012 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

14 
Redacted 



Santa Susana Field Laboratory 
Final Historical Site Assessment 

Building 4019 

October 2012 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4019 area. Previous investigation 
found radiological contamination in Building 4019 and characterization studies for the Building 
4019 area were focused on delineating the extent of contamination to standards that were 
applicable at the time. Previous characterization studies for the Building 4019 area were focused 
on delineating the extent of contamination to standards that were applicable at the time and not to 
the standard required by the December 2010 AOC. Therefore, additional characterization is 
recommended for the Building 4019 area. This includes the following Building 4019 areas and 
appurtenances: 

• Former test vault location in the central portion of Building 4019. Past use of the vault 
may have left residual contamination in the area. 

• Former waste holdup tank and vault located under Room 107 at south end of Building 
4019. The known radioactive waste holdup tank may have left residual contamination in 
the area. 

• Drain and pump locations identified in the as-built plumbing plan of Building 4019. If 
radioactive materials were released into the building drains, residual contamination may 
be in the area. 

• Sanitary sewer line south of Building 4019. If radioactive materials were released into 
the sewer system, residual contamination may exist in the materials inside and 
surrounding the sewer lines. 

• Storm drainage south of the Building 4019. Storm water originating from Building 4019 
discharges into this storm drain. Consequently, this storm drain may provide a pathway 
for the migration ofradionuclides from Building 4019 and residual contamination may be 
in the area. 

• Area north and west of Building 4019 where staining from unknown source was noted in 
aerial photograph. 

• Area between Building 40 13 footprint and Building 4019 where leakage from an 
unknown source was noted in aerial photographs. 

• The area between Building 4019 and the Building 4059 footprint. Radio nuclides 
originating from either building may have migrated to the area between buildings via 
surface water flow or airborne releases. 

• Drainage pathways associated with the Building 4019 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 
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1.2.3 HSA-SC 

Building 4059 

October 2012 

Plate 1 and Figure 2.1 of the HSA-5C TM (found in Volume IV of this HSA) provide a 
convenient reference for the following recommendations. 

Previous characterization studies for the Building 4059 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4059 area. This includes the following 
Building 4059 areas and appurtenances: 

• The area at the north end of the site where possible open storage was identified in the 
1965 aerial photograph. Radionuclides originating from Building 4059 may have 
migrated to this area via surface water flow or airborne releases. 

• The storm drains located on the northwest and southern sides of the site. If radiological 
materials were released from Building 4059, they may have migrated to the storm drain 
network during precipitation events. 

• The sanitary sewer lines located on the northern and southern sides of the site. If 
radioactive materials were released into the sanitary sewer system, residual 
contamination may exist in the materials surrounding the sewer lines. 

Building 4100 

Plate 1 and Figure 2.3 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4100 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4100 area. This includes the following 
Building 4100 areas and appurtenances: 

• The drainage channel surrounding the site may provide a pathway for the migration of 
radionuclides originating from Building 4100. 

• The sanitary sewer lines located on the eastern and southern sides of the site. If 
radioactive materials were released into the sanitary sewer system, residual 
contamination may exist in the materials surrounding the sewer lines. 

• The septic tank area and associated leach field may contain residual radioactive 
contamination. 

• The Building 4100 storage yard/debris field between Building 4100 and 241
h Street has no 

documented remediation. If radioactive materials were released here, residual 
contamination may exist in this area. 

• The Building 4100 trench may contain residual radioactive contamination because the 
depth of remediation and backfilling are not documented. 

• The areas of the exterior waste storage tank for Building 4100 may contain residual 
radioactive contamination. 
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1.2.4 HSA-SD 

Building 4020 

October 2012 

Plate 1 and Figure 2.2 of the HSA05D TM (found in Volume V of this HSA) provide a 
convenient reference for the following recommendations. 

Based on the available information, soil sampling is recommended in the Building 4020 area. 
There were numerous radiological incidents at Building 4020 and documented evidence of 
radiological releases. In addition, previous characterization studies for the Building 4020 area 
were focused on delineating the extent of contamination to standards that were applicable at the 
time. Additionally, characterization was not conducted to delineate the extent of contamination 
consistent with the DTSC/DOE December 2010 AOC. Therefore, additional characterization is 
recommended for the Building 4020 area. This includes the following Building 4020 areas and 
appurtenances: 

• The former Building 4020 footprint is recommended for sampling to characterize the 
existing fill material and the underlying soil (> 18 feet below ground surface). 
Specifically, sampling locations should be focused to areas with the greatest potential for 
release such as in the vicinity of former hold up tanks, sumps, and drain lines. 

• The former location of the leach field and septic tanks are recommended for sampling. 

• The western boundary of the Building 4020 footprint and the boundary of the paved areas 
to the west of the building are recommended for sampling. These areas were known to 
be contaminated as a result of the handling of casks and other storage containers that 
were transported into and out of Building 4020. 

• The alignment of the former pipeline leading from the Building 4020 basement through 
the transfer tunnel to Building 4468 should be sampled for potential residual 
contamination. Like the Building 4020 footprint, the transfer tunnel was removed during 
demolition of the building and the area was excavated to a depth of between 10 and 18 
feet. The area was subsequently backfilled. 

• Aerial photographs indicate the presence of stains at the northwest comer of the Building 
4020 area boundary. This area, if not disturbed during demolition activities, may show 
elevated levels of contamination. 

• As a result of documented releases of radioactive materials outside of the building, the 
drainage channels along G, J, and 241

h Streets are recommended for sampling. Surface 
water run-off from Building 4020 flowed either into the ditch on the south side of G 
Street or into the ditch on the south side of J Street. 

• The former paved areas to the north of the former building are recommended for 
sampling. As was documented in incident report AOO 16, on May 31, 1962, a portable 
radioactive liquid holdup tank was being filled from the radioactive holdup tank inside 
Building 4020 when the portable tank overflowed and a maximum of 50 gallons of liquid 
was spilled. The spilled liquid flowed down slope to the road and then to a drainage 
ditch. A similar incident occurred on November 24, 1964, when a radioactive spill 
resulting from the overflow of a 500-gallon portable liquid holdup tank occurred in the 
north loading dock area of Building 4020. A maximum of25 gallons of liquid was lost at 
the north loading dock area and resulted in contamination of the immediate area. 
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Building 4373 

October 2012 

Plate 1 and Figure 2.2 provide a convenient reference for the following recommendations. 

Based on the available information, soil sampling is recommended in the Building 4373 area. 
Building 4373 included a SNAP critical assembly (SCA) that had a pseudo spherical shape with 
a fixed hydrogen moderator, highly enriched U-235 fuel, and a beryllium and graphite. 
reflector. 18 

There were radiological incidents at Building 4055 and documented evidence of radiological 
releases. Significant information is lacking regarding the excavation activities of the drainage 
lines leading to the Building 4055 liquid waste holdup system. 

In addition, previous characterization studies for the Building 43 73 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. In 
additional, characterization was not conducted to delineate the extent of contamination consistent 
with the DTSC/DOE December 2010 AOC. Therefore, additional characterization is 
recommended for the Building 4373 area. This includes the following Building 4373 areas and 
appurtenances: 

• Sampling is recommended in the drainage channels surrounding Building 4373. This 
includes drainage channels to the north and south of the building. A 1964 plot plan 
shows a drainage channel located at the northeast comer of the fence boundary that leads 
north along 22nd Street to the parking lot entrance, flows under the parking lot entrance 
through an 18-inch corrugated metal pipe, and continues to a catch basin located at the 
intersection of G Street and 22nd Street. The flow from the catch basin is directed 
through a 36-inch corrugated metal pipe under 22"d Street and into a natural drainage 
ditch that flows east-southeast toward Area III. Drainage from the southern portion of 
the building appears to have been directed to a 24-inch corrugated metal pipe near the 
southeast comer of the building, under 22nd Street, and eastward along J Street toward 
Area III. 19 

• Sampling is also recommended at the former Building 4373 leach field located southeast 
of the building. Limited information regarding the abandonment of the leach field has 
been located. 

• The former Building 4373 footprint is recommended for sampling, including the former 
location of the SCA. 

The underground drainage lines of Building 4055 were located to the west of Building 4373 
within the facility's fenced boundary. The sampling of these lines is recommended under 
Building 4055. 

18 ETEC Document, GEN-ZR-0012, Radiological Survev o{Buildings T373 and T375, August 8, 1988. 
19 Atomics International, Drawing No. 303-GEN-C41, Sheet 7 of 14, Santa Susana Facility Plot Plan, 
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1.2.5 HSA-6 

Building 4143 

October 2012 

Plate 1 and Figure 2.1 of the HSA-6 TM (found in Volume VI of this HSA) provide a convenient 
reference for the following recommendations. 

Previous characterization studies for the Building 4143 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Building 4143 area. 
This includes the following Building 4143 areas and appurtenances: 

• The flat and low-lying areas surrounding Building 4143. Radionuclides originating from 
Building 4143 may have migrated to these areas via surface water flow or airborne 
releases. 

• The northeast comer of Building 4143 where open storage was identified in aerial 
photographs and where spills occurred from sumps and underground vaults. 

• The north side of Building 4143 where approximately 3,550 gallons of water were 
dumped from two radioactive liquid waste storage tanks in 1964, and another spill 
occurred in 1977. 

• The area of the fuel cleaning cells (also known as wash cells) where an explosion caused 
damage to system components in June 1959. 

• The north and east sides of Building 4143 where possible debris and stains were 
identified in aerial photographs. 

• The former septic tank and leach field area that also serviced Buildings 4003 and 4163. 
Boeing excavated, removed, and survey these items in 2000, but it is not clear that this 
area was thoroughly investigated and decontaminated. 

• The storm drain system located south of the site that connected to the SRE retention 
pond. The pond initially drained to the NBZ and Brandeis-Bardin Institute land, but was 
later connected through an overland pipe to a channel/ditch connecting to the Area II 
ponds. 

• The drainage channel/ditch located north of the site that connected to the SRE retention 
pond. Accidental spills of contaminated water drained into this channel. 

• The sanitary sewer line located east of the site. If radionuclides were released into the 
sanitary sewer system, residual contamination may exist in the materials surrounding the 
sewer lines. 

1.2.6 HSA-7 /3/NBZ 

Building 4021 

Plate 1 of the HSA-7/3/NBZ TM (found in Volume VII of this HSA) provides a convenient 
reference for the following recommendations. 
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Extensive soil sampling is recommended in the Building 4021 area. There were several 
radiological incidents at Building 4021 and documented evidence of radiological releases. 
Previous characterization studies for the Building 4021 area were focused on delineating the 
extent of contamination to standards that were applicable at the time and not to the standard 
required by the December 2010 AOC. Therefore, additional characterization is recommended 
for the Building 4021 area. This includes the following Building 4021 areas and appurtenances: 

• Under the abandoned in place Building 4021 septic tank located below grade north of the 
asphalt swale. Documented releases to the Radioactive Materials Handling Facility 
(RMHF) leach field indicate the septic tank may have left residual contamination in the 
area. 

• Under the sumps and floor drains inside Building 4021. The sumps and floor drains 
carried contaminated waste from the Building 4021 decontamination and packaging 
rooms. Residual radioactive contamination is likely in this area. 

• Under the Building 4021 sump, sump tank (UT -16) and former radioactive liquid storage 
tank (T -1) located outside and west of the building. These features are considered to be 
radiologically contaminated, having received contaminated waste from the Building 4021 
floor drains and Building 4022 vaults. This area is also the location of a radioactive 
liquid spill (A0070). Residual radioactive contamination is likely in this area. 

• Under the electrical substation sump and drainage discharge point located on the western 
side of Building 4021. Although the sump and drainage was designed for stormwater, 
this water could contain airborne contamination and the discharge point may present an 
area where water can pool. Residual radioactive contamination could be present. 

• Under the subsurface pipeline that connects the sump tanks in Building 4021 with the 
vaults in Building 4022 vaults with the sump tanks in Building 4021. This pipeline 
carried radioactive liquids. Leaks in the pipeline could have contributed to contamination 
and the pipeline itself could have provided a pathway for contaminant migration. 
Residual radioactive contamination is likely in this area. 

• Filter/blower area between Building 4021 and Building 4022. This area contained the 
high-efficiency particulate air (HEPA) filter exhaust system, trenches to drain water from 
the area, and a below-grade pipeline to the RMHF northern slope. The trenches and 
pipeline may have also provided pathways for contaminant migration. Residual 
radioactive contamination is associated with some of these features and may be present in 
this area. 

• Safety shower located on the north central side of Building 4021. The shower could have 
provided a drainage area for residual contamination. 

• Pad and asphalt behind the decontamination room where a radiological incident (A0448) 
occurred and contaminated the area. Residual contamination may be present. 

• Lower parking lot area where contaminated blocks were found according to a 
radiological incident report (A0680). The contamination was removed at the time of the 
incident, but residual contamination may still exist. 

• Paved area from the former 5,000-gallon radioactive liquid waste storage tank (T-1) to a 
point 40 yards south and west of the tank and ranging between 2 and 10 feet where a spill 
of 40 to 50 gallons of contaminated water occurred according to a radiological incident 
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report (A0070). Contamination from the incident was fixed m place and residual 
contamination may still exist. 

• Possible stained area west of Building 4021 depicted in 1967 aerial photograph. If 
radioactive materials were spilled in this stained area, residual contamination may be 
present. 

• Aboveground pipeline depicted in aerial photographs from 1967 through 1980 that 
extends from north end of Building 4021 to the northern perimeter of RMHF site. This 
pipeline could have leaked radioactively contaminated liquid onto the asphalt below. 
Residual radioactive material may be present on the ground below the pipeline. 

• Area of dark-toned material west of Building 4021 identified in a 1980 aerial photograph. 
If radioactive materials were spilled in this dark-toned material, residual contamination 
may be present. 

• Under the sewer lines located north and west of Building 4021. If radioactive materials 
were released into the sewer system, residual contamination may exist in the materials 
surrounding the sewer lines. 

• Surface drainage areas around the Building 4021 area. Radiological incident A0080 
noted that contaminated liquid flowed from Building 4021 to the RMHF 4614 Holdup 
Pond. Any releases of radioactive materials would have followed drainage pathways 
from the building and could leave residual contamination. 

Building 4028 

Plate 1 provides a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4028 area. There were several 
radiological incidents at Building 4028 and documented evidence of radiological releases. 
Previous characterization studies for the Building 4028 area were focused on delineating the 
extent of contamination to standards that were applicable at the time and not to the standard 
required by the December 2010 AOC. Therefore, additional characterization is recommended 
for the Building 4028 area. This includes the following Building 4028 areas and appurtenances: 

• Former reactor, test vault, and fuel storage locations in the west portion of the Building 
4028 site. Leaks in the reactor and shield cooling lines may have left residual 
contamination in the area. 

• Former radioactive sink for liquid waste disposal in the east portion of the Building 4028 
footprint. The known radioactive sink may have left residual contamination in the area. 

• Former holding reservoir [RMHF 4614 Holdup Pond] located at the edge of the asphalt 
driveway leading to the Building 4028 footprint that accumulated cooling tower water 
and rainwater. If radioactive materials were released or accumulated in the holding 
reservoir, residual contamination may be present. 

• Former trench outside the reactor room that contained the water purification system and a 
primary side circulating pump as part of the cooling tower system. The trench could 
provide a drainage area for surface water and could collect any residual contamination. 

• Former sump pump located at the northwest corner of the Building 4028 test vault 
accessway [RMHF 4614 Holdup Pond pump] that pumped water from the holding 
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reservoir to Rocketdyne. If radioactive materials were released or accumulated in water, 
residual contamination may be present. 

• Former spill areas on the bank above the former Building 4028 area noted in a 1975 
letter. These known areas of contamination were thought to have followed drainage 
pathways down the bank. Residual contamination may be present. 

• Open storage area (OS-13) west of Building 4028 depicted in a 1980 aerial photograph. 
Possible stains were noted in this area. If radioactive materials were released from OS-
13, residual contamination may exist. 

• Drainage areas north and south of Building 4028. Aerial photographs and other 
documents note stormwater drainage pathways on the north and south sides of the 
building. Residual contamination may exist in these drainages. 

1.2.7 HSA-8 

Building 4009 

Plate 1 and Figure 2.2 of the HSA-8 TM (found on Volume VIII of this HSA) provide a 
convenient reference for the following recommendations. 

Information is lacking regarding the excavation activities for the leach field, hold-up tanks, and 
septic tanks at Building 4009, particularly in late 1989 and early 1990. The characterization 
studies for the Building 4009 area were focused on delineating the extent of contamination to 
previous standards. Characterization was not conducted to delineate the extent of contamination 
consistent with the DTSC/DOE December 2010 AOC. Therefore, additional characterization is 
recommended for the Building 4009 area. This includes the following Building 4009 areas and 
appurtenances: 

• The flat and low-lying areas surrounding Building 4009, particularly on the north, south 
and west sides where open storage was identified in aerial photographs. Radionuclides 
originating from Building 4009 may have migrated to these areas via surface water flow 
or airborne releases. 

• The waste hold-up tank, pit, and septic tank located northwest of the OMR, as shown in 
Figure 2.2.1d. It is unclear whether this area was thoroughly investigated and 
decontaminated in 2002. 

• The waste hold-up tank, pit, and septic tank located northeast of the SGR, as shown in 
Figure 2.2.1d. It is unclear whether this area was thoroughly investigated and 
decontaminated in late 1989 and early 1990. 

• The fuel oil tank located on the southeast side of the OMR, as shown in Figure 2.2.1 d. It 
is unclear whether this area was thoroughly investigated and decontaminated in 1998. 

• Within and downgradient of the former 6-line 300-linear-foot leach field area and 
approximately 50-foot drain line located northwest of Building 4009. It is unclear 
whether this area was thoroughly investigated and decontaminated. 

• The liquid collection area identified in the 1980 aerial photograph. A drainage pathway 
directs liquid north through a vegetated area. This pathway then appears to be blocked by 
rock outcrops, resulting in a liquid collection area. 
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• The storm drain located west of the site that extends onto the NBZ and Brandeis-Bardin 
Institute land. It is unclear whether this storm drain was thoroughly investigated and 
decontaminated. 

• All surface water drainage pathways including the storm water culvert located southeast 
of Building 4009, which carries water past Building 4100. It is unclear whether these 
drainage pathways were thoroughly investigated and decontaminated. 

• The main sanitary sewer lines located north of Building 4009. If radionuclides were 
released into the sanitary sewer system, residual contamination may exist in the materials 
surrounding the sewer lines. 

Building 4886 

Plate 1 and Figure 2.2 provide a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Site 4886 area. For many years this was a 
radiological disposal area, there were several radiological incidents at Site 4886, and documented 
evidence of radiological releases. In addition, previous characterization studies for the site 4886 
area were focused on delineating the extent of contamination to standards that were applicable at 
the time. Characterization efforts likely did not achieve the requirements of the DTSC/DOE 
December 2010 AOC. Therefore, additional characterization is recommended for the Site 4886 
area. This includes the following Site 4886 areas and appurtenances: 

• The flat land and low lying areas on Site 4886. Radionuclides originating from items of 
radiologically contaminated equipment disposed of at the site may have been deposited 
on soil via explosion, wind, and precipitation events. Rockwell reported that material 
was dispersed onto surrounding land by explosions that extended to Building 4009, so the 
radius of impact was about 600 feet. The gamma-scan results may prove helpful for 
selecting soil sampling locations. 

• The locations of the former western, lower, and upper ponds and the concrete-lined pit 
that were notable features of Site 4886. 

• The location of the former barrel open storage area in the southwest comer of the site that 
was identified in the 1978 and 1980 aerial photographs. 

• The land on the far west side of the site between two rock ridges. This may have been a 
dumping area that has not been fully characterized. 

• The drainage channels located on the west and south sides of the site that transport 
surface water northward to the NBZ. If radionuclides were released at the site, they may 
have migrated to the drainage channels during precipitation events. 

• The drainage channels that extend into and traverse the NBZ. If radionuclides were 
released at the site, they may have migrated outside the SSFL along these drainage 
channels during precipitation events. 
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1.3 Radionuclidc List to be Used in Soil and Groundwater Sampling 

October 2012 

From a review of historical documents and radioactive material licenses issued for the SSFL, all 
of the radionuclides selected for radiochemical analysis of soil samples are likely to have been 
used or generated on the SSFL. Table 1.3, below, presents a summary of potential radiological 
contaminants of concern for each subarea of the Area IV Study area. Certain radionuclides 
mentioned in source documents, and thus included in Table 1.3, will not be analyzed. These 
have undergone radioactive decay in excess of 10 half-lives, such that they could no longer be 
present. These radionuclides include: Na-22, Fe-55, Sb-125, Cs-134, Ce-144, and Po-210. The 
September 23, 2010, Stakeholder Technical Meeting Action Items Memorandum describes the 
radionuclides contained in soil analytical suites, the sample analytical approach, and provides 
explanations for deleting certain radionuclides from analysis. 
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Table 1.3a 
Summary of Subarea HSA-SA Sites 

Potential Radiological Contaminants of Concern 

Site Current 
No. Use(s) Status 
4005 !Uranium Carbide Fuel Demolished 

IPilot Plant 

4023 !Liquid Metals Component ~emolished 
rrest Building 

4024 ~NAP Environmental Test Partially 
!Facility Standing 

4027 SNAP Engineering Demolished 
pevelopment Laboratory 

4029 Radiation Measurement Standing 
Facility 

4030/ AE-6 Counting Room and Demolished 
4035 Workshop 
4032 Space Environmental Test Demolished 

..,acility 
4036 Non-Nuclear Office Demolished 

Building 

4042 SNAP Shield Casting Demolished 
..,acility 

4046 Material Office Annex Demolished 

4048 Plant Development Unit Demolished 
nstrumentation Building 

4049 Hydraulic Test Control ~emolished 
Center 

. Potential Radiological ·.·· 
Contaminants of Concern 

Potential radioactive contaminants include 
natural and enriched uranium (U-238, U-234, 
U-235), activation products (iron-59 (Fe-59), 
obalt-60 (Co-60)), isotopes of thorium (Th-

231, Th-234), carbon-14 (C-14), manganese-
54 (Mn-54), sulfur-35 (S-35), phosphorous-32 
P-32). 

Potential radioactive contaminants include 
1atural and enriched uranium (U-234, U-238 
and U-235), isotopes of thorium (Th-228, TH-
232), isotopes of plutonium (Pu-238, Pu-239, 
Pu-240, Pu-241, Pu-242), Ne-237, Am-241, 
'ission products (Cs-134, Cs-137, Sr-90), and 
activation products (Co-60, Fe-55, Eu-152, 
Eu-154, Ni-59, Ni-63, Ta-182, Mn-54). 
!Potential radioactive contaminants include 
ratural and enriched uranium (U-238 and U-
~35), isotopes of thorium (Th-232), isotopes 
pfplutonium (Pu-238, Pu-239, Pu-240, Pu-
~41, Pu-242), Am-241, fission products (Cs-
137, Sr-90), and activation products (Co-60, 
IH-3, Fe-55, Eu-152, Eu-154, Ni-59, Ni-63, 
IMn-54), K-40, Na-22. 
IRadionuclides of concern include all 
adionuclides that are included in the 

!background study plus any additional 
adionuclides identified during the HSA. 

!Potential radioactive contaminants include 
ifission products (Cs-137) and activation 
tproducts (Co-60), Ra-226 
!Potential radioactive contaminants include H-
~. 
!Potential radioactive contaminants include 
pctivation product Co-60. 
None specifically identified; however, direct 
adiation and skyshine from RMHF may affect 

ambient radiation conditions in the area. 
Potential radioactive contaminants include 
natural and enriched uranium (U-238 and U-
235). 
None specifically identified. 

None specifically identified. 

Potential radioactive contaminants include 
activation products (Co-60, Mn-54, Ni-59, Ni-
63, Fe-55, Fe-59), C-14, S-35, P-32. 
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Table 1.3a (continued) 
Summary of Subarea HSA-SA Sites 

Potential Radiological Contaminants of Concern 

Site Current 
No.· Use(s) Status 
4073 Kinetic Experiment Water Demolished 

Boiler Reactor 

4074 Storage and Film !Demolished 
iProcessing Building 

4083/ ~ontrol Building Demolished 
4103 
4093 AE-6 Reactor Building Demolished 

4123 KEWB Waste Storage Demolished 
Building 

4185 Unknown Demolished 

4453 cue! Handling Building Demolished 

4501 Parking Lot Vegetated 

4536 Parking Lot Evidence 
emains 

4633 Reactor Cooling Water Demolished 
Pad 

4641 Shipping and Receiving Demolished 

4643 !KEWB Exhaust Building !Demolished 

4793 iKEWB Heating and Air !Demolished 
~onditioning 

4927 !Nitrogen Storage Tank !Demolished 

····. Potential Radiological 
.. · Contaminants of Concern 

Potential radioactive contaminants include 
natural and enriched uranium (U-238 and U-
235), fission products (Cs-13 7, Sr-90), and 
!activation products (Co-60, Eu-152, Eu-154). 
!Potential radioactive contaminants include 
jnatural and enriched uranium (U-238 and U-
~35), fission products (Cs-137, Sr-90), and 
!activation products (Co-60, Eu-152, Eu-154). 
!None specifically identified. 

!Potential radioactive contaminants include 
jnatural and enriched uranium (U-238 and U-
~35), fission products (Cs-137, Sr-90), and 
~ctivation products (Co-60, Eu-152, Eu-154). 
!Potential radioactive contaminants include 
jnatural and enriched uranium (U-238 and U-
~35), fission products (Cs-137, Sr-90), and 
!activation products (Co-60, Eu-152, Eu-154). 
None specifically identified. 

Potential radioactive contaminants include 
natural and enriched uranium (U-238 and U-
235), fission products (Cs-137, Sr-90), and 
activation products (Co-60, Eu-152, Eu-154). 
None specifically identified. 

None specifically identified. 

None specifically identified. 

Regulated radioactive material handled in the 
building; however, a complete list of materials 
handled in Building 4641 could not be located. 
As a result, the potential radioactive 
ontaminants include natural and enriched 

uranium (U-238, U-234, U-235), isotopes of 
plutonium (Pu-238, Pu-239, Pu-240, Pu-241), 
Am-241, fission products (primarily Cs-137, 
Sr-90), and activation products (H-3, Fe-55, 
Co-58, Co-60, Ni-63, Ba-133, Eu-152, Eu-
154, Eu-155, Pm-147, Ta-182). 
Potential radioactive contaminants include 
jnatural and enriched uranium (U-238 and U-
~35), fission products (Cs-137, Sr-90), and 
!activation products (Co-60, Eu-152, Eu-154). 
!Potential radioactive contaminants include 
!natural and enriched uranium (U-238 and U-
~35), fission products (Cs-137, Sr-90), and 
~ctivation products (Co-60, Eu-152, Eu-154). 
!None specifically identified. 
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Table 1.3b 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Site 
Use(s) No. 

4006 Sodium Laboratory 

I 
4007 Sodium Storage Building 

4008 Flammable Material Storage 
Building 

4010 Systems for Nuclear 
Auxiliary Power (SNAP) 
Experimental Reactor 
(SER), SNAP 8 
Experimental Reactor 
(S8ER) 

4011 Administration and Services 
Building, Development 
Support Shop, 
Manufacturing Support 
Shop, Machine Shop, 
Radiation Instrument 
Calibration Laboratory 

4012 SNAP Critical Test Facility, 
Heavy Metal Reflected Fast 
Spectrum Reactor 
(HMRFSR), Energy 
Technology Engineering 
Center (ETEC) X-Ray 
Facility/Storage 

Current Potential Radiological 
Status Contaminants of Concern 

Standing Potential radioactive contaminants 
include: Cs-137, H-3, U-234, U-
235, U-238, and U02• 

Radionuclides associated with 
potential SNAP drainage include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
drainage from Buildings 4005, 
4006,4010, 4012, and 4024 
include: Sb-125, Am-241, Cs-134, 
Cs-137, Co-60, Eu-152, Eu-154, 
Mn-54, Pu-238, Pu-239, Pu-240, 
Pu-241, Sr-90, H-3, U-234, U-
235, U-238, and U02. 

Demolished Radionuclides associated with 
nearby Building 4011 include: 
Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, Ir-192, Pb-210, K-40, Pu-
238, Pu-239, Pu-240, Pu-241, Ra-
226, Sr-90, Tc-99, Th-230, Th-
232, H-3, U-234, U-235, and U-
238. 

Demolished Potential radioactive contaminants 
include: Sb-125, Am-241, Be-10, 
Ca-134, Cs-137, Co-60, Eu-152, 
Eu-154, Pu-238, Pu-239, Pu-240, 
Pu-241, Sr-90, H-3, U-234, U-
235, and U-238. 

Standing Potential radioactive contaminants 
include: Am-241, Cs-137, Co-60, 
Eu-152, Eu-154, Pb-210, K-40, 
Pu-238, Pu-239, Pu-240, Pu-241, 
Ra-226, Sr-90, Tc-99, Th-230, Th-
232, H-3, U-234, U-235, and U-
238. 

Demolished Potential radioactive contaminants 
include: Sb-125, Am-241, Cs-137, 
Pu-238, Pu-239, Pu-240, Pu-241, 
Sr-90, U-234, U-235, and U-238. 
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Table 1.3b (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Site 
No. 

4013 

4019 

4025 

4026 

4171 

4172 

Use(s) 

SNAP Non-Nuclear 
Component Assembly and 
Performance Test Building, 
ETEC Thermal Transient 
Test Facility 
SNAP Flight System 
Nuclear Qualification Test 
Building, ETEC 
Construction Staging and 
Computer Facility 
Remote Handling Mock-Up 
Building, ETEC 
Instrumentation and 
Inventory Building 

Large Component Test 
Loop (LCTL) Control 
Building, Small Component 
Test Loop (SCTL) Control 
Building 

X-Ray Building 

X-Ray Building 

Current 
Status 

Demolished 

Standing 

Demolished 

Demolished 

Demolished 

Demolished 

Potential Radiological 
Contaminants of Concern 

Radionuclides associated with 
nearby Buildings 4012 and 4019 
include: Am-241, Cs-137, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, U-
234, U-235, and U-238. 
Potential radioactive contaminants 
include: Am-241, Cs-137, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, U-
234, U-235, and U-238. 

A potential radioactive 
contaminant is Co-60. 
Radionuclides associated with 
potential drainage from Building 
4075 include: isotopes of thorium, 
plutonium, and uranium, and 
mixed fission products. 
Radionuclides associated with 
nearby Building 4024 include: 
Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, Pu-238, Pu-239, Pu-240, 
Pu-241, Sr-90, H-3, U-234, U-
235, and U-238. 
Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 4010 and 4012 include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 
Radionuclides associated with 
nearby Building 4011 include: 
Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, Pb-210, K-40, Pu-238, 
Pu-239, Pu-240, Pu-241, Ra-226, 
Sr-90, Tc-99, Th-230, Th-232, H-
3, U-234, U-235, and U-238. 
Radionuclides associated with 
nearby Building 4011 include: 
Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, Pb-210, K-40, Pu-238, 
Pu-239, Pu-240, Pu-241, Ra-226, 
Sr-90, Tc-99, Th-230, Th-232, H-
3, U-234, U-235, and U-238. 
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Table 1.3b (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Site 
Use(s) No. 

' .. 
4226 SCTL Motor Generator 

Building 

4228 Sodium Component Test 
Installation (SCTI) Power 
Pak Building, SCTI Co-
Generation Plant 

4293 Time Clock 

4310 Portable Change Room 

4334 Kalina Cycle Demonstration 
Power Plant Control Room 

4335 Kalina Cycle Demonstration 
Power Plant Turbine 
Generator Room 

4354 SCTI Control Element Test 
Structure 

•, 

Current Potential Radiological ,. 
Status Contaminants of Concern 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
Building 4012 include: Sb-125, 
Am-241, Cs-137, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, U-234, U-
235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Building 
4019 include: Am-241, Cs-137, 
Pu-238, Pu-239, Pu-240, Pu-241, 
Sr-90, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Building 
4019 include: Am-241, Cs-137, 
Pu-238, Pu-239, Pu-240, Pu-241, 
Sr-90, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 4010 and 4012 include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 
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Table 1.3b (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Site 
No. .· Use(s) 

4355 SCTI Control Center 

4356 SCTI High Bay 

4357 Heat Transfer Loop Control 
Building, Liquid Metal 
Engineering Center (LMEC) 
and ETEC Pump Bearing 
Test Facility Control 
Building 

4358 Chemical Storage Building 
Supporting SCTL, SCTI, 
and Kalina 

4359 SCTI Atomizing Air 
Building 

4360 SCTI Chemical Storage 
Building 

4361 SCTI Hazardous Material 
Storage Building 

Current Potential Radiological 
Status Contaminants of Concern 

Demolished Potential radioactive contaminants 
include Co-60 and Cs-137. 
Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished A potential radioactive 
contaminant is Cs-137. 
Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010,4012, and 4019 include: Sb-
125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Building 
4019 include: Am-241, Cs-137, 
Pu-238, Pu-239, Pu-240, Pu-241, 
Sr-90, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Building 
4019 include: Am-241, Cs-137, 
Pu-238, Pu-239, Pu-240, Pu-241, 
Sr-90, U-234, U-235, and U-238. 

30 
Redacted 

October 2012 

Preliminary 
MARSSIM 

Class 

1 

1 

2 

2 

2 

2 

2 



Santa Susana Field Laboratory 
Final Historical Site Assessment 

Table 1.3b (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Site 
No. I Use(s) 

4362 SCTI Water Sampling 
Building 

4392 SCTI Electrical Equipment 
Building 

4402 MHD Experiment Building 

4457 SCTI Pump Bearing Test 
Structure 

4478 SCTI Support Trailer 

4500 Gas Bottle Dock 

Current Potential Radiological 
Status Contaminants of Concern 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 4010 and 4012 include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137, Co-60, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
nearby Building 4011 include: 
Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, Ir-192, Pb-210, K-40, Pu-
238, Pu-239, Pu-240, Pu-241, Ra-
226, Sr-90, Tc-99, Th-230, Th-
232, H-3, U-234, U-235, and U-
238. 
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Table 1.3b (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Site Use(s) 
No. 

4502 Parking Lot 

4506 Parking Lot 

4521 Parking Lot 

4606 Sodium Lab Instrument 
Building A, MHD Support 
Building, Hydrogen 
Recombiner Test Building 

4607 Sodium Lab Instrument 
BuildingB 

Current Potential Radiological 
Status Contaminants of Concern 

Demolished Radionuclides associated with 
potential drainage from Building 
4019 include: Am-241, Cs-137, 
Pu-238, Pu-239, Pu-240, Pu-241, 
Sr-90, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 4010 and 4012 include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
nearby Building 4011 include: 
Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, Ir-192, Pb-210, K-40, Pu-
238, Pu-239, Pu-240, Pu-241, Ra-
226, Sr-90, Tc-99, Th-230, Th-
232, H-3, U-234, U-235, and U-
238. 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 4010 and 4012 include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 4010 and 4012 include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 
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Table 1.3b (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Site 
No. Use(s) 

4611 Paint Spray Booth Canopy 

4612 Maintenance Building 

4615 Combustion Test Facility 

4639 Industrial Engineering 
Office Trailer Complex 

4704 Electrical Substation 

Current Potential Radiological 
Status Contaminants of Concern 

Demolished Radionuclides associated with 
nearby Building 4011 include: 
Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, Ir-192, Pb-210, K-40, Pu-
238, Pu-239, Pu-240, Pu-241, Ra-
226, Sr-90, Tc-99, Th-230, Th-
232, H-3, U-234, U-235, and U-
238. 

Demolished Radionuclides associated with 
nearby Building 4011 include: 
Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, Ir-192, Pb-210, K-40, Pu-
238, Pu-239, Pu-240, Pu-241, Ra-
226, Sr-90, Tc-99, Th-230, Th-
232, H-3, U-234, U-235, and U-
238. 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 4010,4012, and 4024 
include: Sb-125, Am-241, Cs-134, 
Cs-137, Co-60, Eu-152, Eu-154, 
Pu-238, Pu-239, Pu-240, Pu-241, 
Sr-90, H-3, U-234, U-235, and U-
238. 

Demolished/ Radionuclides associated with 
May Not nearby Building 4011 include: 
Have Been Am-241, Cs-137, Co-60, Eu-152, 
Built Eu-154, Ir-192, Pb-210, K-40, Pu-

238, Pu-239, Pu-240, Pu-241, Ra-
226, Sr-90, Tc-99, Th-230, Th-
232, H-3, U-234, U-235, and U-
238. 

Standing Radionuclides associated with 
drainage from Buildings 4005, 
4006, 4010, 4012, and 4024 
include: Sb-125, Am-241, Cs-134, 
Cs-137, Co-60, Eu-152, Eu-154, 
Mn-54, Pu-238, Pu-239, Pu-240, 
Pu-241, Sr-90, H-3, U-234, U-
235, U-238, and U02• 
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Table 1.3b (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Site Use(s) 
No. 

4714 Power Pak Interconnecting 
Facility 

4735 Fuel Tank 

4826 Large Component Test 
Loop Facility 

17tn Natural Drainage Area 
Street Bermed to Create Holding 

Drainag Pond 
e 

Current Potential Radiological 
Status Contaminants of Concern 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 4010 and 4012 include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
nearby Building 4011 include: 
Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, Ir-192, Pb-210, K-40, Pu-
238, Pu-239, Pu-240, Pu-241, Ra-
226, Sr-90, Tc-99, Th-230, Th-
232, H-3, U-234, U-235, and U-
238. 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 4010 and 4012 include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 

Dry, Potential radioactive contaminants 
Overgrown include: Am-241, Cs-137, Pu-238, 

Pu-239, Pu-240, Sr-90, Th-228, 
Th-230, Th-232, U-234, U-235, 
U-236, and U-238. 
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Table 1.3c 
Summary of Subarea HSA-SC Sites 

Potential Radiological Contaminants of Concern 

:· 
Site Current Potential Radiologkal·· 

.No. : Use(s) Status Contaminants of Concern 
. 

4015 Construction Material Standing Radionuclides associated with SNAP 
Storage criticality test Building 4373. 

Radionuclides associated with Building 
4373 will be discussed in TM HSA-5D. 

. 

- ---------
4038 SNAP Office Building 

4039 SNAP Administration 
Building, LMEC Office 
Building, Health Physics 
Counting Laboratory 

4057 Launch Handling and 
Mobile Equipment 
Development Building, 
LMEC Laboratory 

4059 SNAP 8 Development 
Reactor, Large leak Test 
Rig, Ground Prototype 
Test Facility 

4062 ETEC Instrumentation 
Operations Building, 
Storage Facility for 
Instrument Calibration 

4065 SNAP Thermoelectric 
Converter Test Building, 
LMEC Chemical 
Laboratory 

4066 Instrumentation Repair 
and Calibration Building, 
Instrument Laboratory 

4100 AETR, FCEL, Radiation 
Safety and Computed 
Tomography 

4383 Instrumentation Building, 
LMEC Assembly and 
Test Building 

Standing 

Demolished 

Boeing Records 
Room 

Demolished 

Demolished 

Demolished 

Demolished 

Standing 

Demolished 

U-238, U-234, U-235, Pu-238, Pu-239, 
Pu-240, Pu-241, Am-241, Cs-137, Sr-
90, H-3, Fe-55, Co-58, Co-60, Ni-63, 
Ba-133, Eu-152, Eu-154, Eu-155, Pm-
147, Ta-182. 
U-238, U-234, U-235, Pu-238, Pu-239, 
Pu-240, Pu-241, Am-241, Cs-137, Sr-
90, H-3, Fe-55, Co-58, Co-60, Ni-63, 
Ba-133, Eu-152, Eu-154, Eu-155, Pm-
147, Ta-182. 
U-238, U-234, U-235, Pu-238, Pu-239, 
Pu-240, Pu-241, Am-241, Cs-137, Sr-
90, H-3, Fe-55, Co-58, Co-60, Ni-63, 
Ba-133, Eu-152, Eu-154, Eu-155, Pm-
147, Ta-182. 
U-238, U-234, U-235, Pu-238, Pu-239, 
Pu-240, Pu-241, Am-241, Cs-137, Sr-
90, H-3, Fe-55, Co-58, Co-60, Ni-63, 
Ba-133, Eu-152, Eu-154, Eu-155, Pm-
147, Ta-182. 
U-238, U-234, U-235, Pu-238, Pu-239, 
Pu-240, Pu-241, Am-241, Cs-137, Sr-
90, H-3, Fe-55, Co-58, Co-60, Ni-63, 
Ba-133, Eu-152, Eu-154, Eu-155, Pm-
147, Ta-182. 
U-238, U-234, U-235, Pu-238, Pu-239, 
Pu-240, Pu-241, Am-241, Cs-137, Sr-
90, H-3, Fe-55, Co-58, Co-60, Ni-63, 
Ba-133, Eu-152, Eu-154, Eu-155, Pm-
147, Ta-182. 
U-238, U-234, U-235, Pu-238, Pu-239, 
Pu-240, Pu-241, Arn-241, Cs-137, Sr-
90, H-3, Fe-55, Co-58, Co-60, Ni-63, 
Ba-133, Eu-152, Eu-154, Eu-155, Pm-
147, Ta-182. 
U-233, U-234, U-235, U-236, U-238, 
Th-232, Np-237, Pu-238, Pu-239, Pu-
240, Pu-241, Th-228, Ra-228, Th-230, 
Ra-226, Pb-210, Pa-231, Ac-227. 
U-233, U-234, U-235, U-236, U-238, 
Th-232, Np-237, Pu-238, Pu-239, Pu-
240, Pu-241, Th-228, Ra-228, Th-230, 
Ra-226, Pb-210, Pa-231, Ac-227. 
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Table 1.3c (continued) 
Summary of Subarea HSA-SC Sites 

Potential Radiological Contaminants of Concern 

Site 
No. Use(s) 

4459 URS Building, ETEC 
Storage Building 

4461 SPTF Motor Generator 
Building 

4462 SPTF Building 

4463 Sodium Cleaning and 
Handling Facility 
Building 

4482 Government Project 
Office 

4483 LMEC Office Trailer 

4484 Rest Room Trailer 

4485 LMEC Office Trailer 

4486 LMEC Office Trailer 

4487 ETEC Engineering 
Building, SHEA Office 

4538 Parking Lot for Buildings 
4482 through 4486 

4626 LMEC Equipment 
Storage Building, ETEC 
Inventory Storage 
Building, SNAP Storage 
Building 

4662 SPTF Small Parts 
Cleaning Pad 

Current 
Status 

Demolished 

Demolished 

Awaiting 
Demolition 

Awaiting 
Demolition 

Transferred Off 
Site 

Transferred Off 
Site 
Transferred Off 
Site 
Transferred Gff 
Site 
Transferred Off 
Site 
Demolished 

Vegetated Area 

Demolished 

Demolished 

Potential Radiological 

' Contaminants of Concern 

U-238, U-234, U-235, Pu-238, Pu-239, 
Pu-240, Pu-241, Am-241, Cs-137, Sr-
90, H-3, Fe-55, Co-58, Co-60, Ni-63, 
Ba-133, Eu-152, Eu-154, Eu-155, Pm-
147, Ta-182. 
U-233, U-234, U-235, U-236, U-238, 
Th-232, Np-237, Pu-238, Pu-239, Pu-
240, Pu-241, Th-228, Ra-228, Th-230, 
Ra-226, Pb-210, Pa-231, Ac-227. 
U-233, U-234, U-235, U-236, U-238, 
Th-232, Np-237, Pu-238, Pu-239, Pu-
240, Pu-241, Th-228, Ra-228, Th-230, 
Ra-226, Pb-210, Pa-231, Ac-227. 
U-233, U-234, U-235, U-236, U-238, 
Th-232, Np-237, Pu-238, Pu-239, Pu-
240, Pu-241, Th-228, Ra-228, Th-230, 
Ra-226, Pb-210, Pa-231, Ac-227. 
U-233, U-234, U-235, U-236, U-238, 
Tl:-232, Np-237, Pu-238, Pu-239, Pu-
240, Pu-241, Th-228, Ra-228, Th-230, 
Ra-226, Pb-210, Pa-231, Ac-227. 
Radiological contamination is not 
anticipated in this area. 
Radiological contamination is not 
anticipated in this area. 
Radiological contamination is not 
anticipated in this area. 
Radiological contamination is not 
anticipated in this area. 
U-233, U-234, U-235, U-236, U-238, 
Th-232, Np-237, Pu-238, Pu-239, Pu-
240, Pu-241, Th-228, Ra-228, Th-230, 
Ra-226, Pb-210, Pa-231, Ac-227. 
Radiological contamination is not 
anticipated in this area. 
U-238, U-234, U-235, Pu-238, Pu-239, 
Pu-240, Pu-241, Am-241, Cs-137, Sr-
90, H-3, Fe-55, Co-58, Co-60, Ni-63, 
Ba-133, Eu-152, Eu-154, Eu-155, Pm-
147, Ta-182. 
U-233, U-234, U-235, U-236, U-238, 
Th-232, Np-237, Pu-238, Pu-239, Pu-
240, Pu-241, Th-228, Ra-228, Th-230, 
Ra-226, Pb-210, Pa-231, Ac-227. 

36 
Redacted 

October 2012 

Preliminary 
MARSSIM 

Class 
1 

1 

1 

1 

2 

3 

3 

3 

3 

2 

3 

1 

1 



Santa Susana Field Laboratory 
Final Historical Site Assessment 

Table 1.3d 
Summary of Subarea HSA-SD Sites 

Potential Radiological Contaminants of Concern 

Site 
No. Use(s) 

4020 Hot Laboratory; 
Component 
Development Hot Cell 

4055 Nuclear Material 
Development Laboratory 

4173/ Gammagraph Building 
4865 
4353 Organics Reactor 

Development Building; 
Research and 
Development Laboratory 
Building 

4363 Mechanical Component 
Development and 
Counting Building; 
Research and 
Development Laboratory 
Building 

4373 SNAP Critical Facility 

4374 Test Loop Enclosure 

4375 Control Shelter Building 
4468 Holdup Tank 

4473 Hydraulic Test 
Instrumentation Building 

4509 Parking Lot 

Current 
Status 

Demolished 

Standing 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 
Demolished 

Demolished 

Demolished 

Potential Radiological Contaminants of 
Concern 

CCC 

U-235, U-238, Pu-238, Pu-239+240, Th-232, 
Th-234, Th-228, Ac-228, Ra-226, Pb-214, 
Bi-214, Pb-212, Bi-212, and Tl-208. Also, 
H-3, Sr-90, Co-60, Cs-137, Eu-152, Am-241, 
and Am-243. 
Na-24 has a 15 hour half-life and Co-57 has 
a 272 d half-life, hence these contaminants 
have decayed and will not be analyzed. 
U-235, U-238, Pu-238, Pu-239+240, Th-232, 
Th-234, Th-228, Ac-228, Ra-226, Pb-214, 
Bi-214, Pb-212, Bi-212, and Tl-208. Also, 
H-3, Sr-90, Co-60, Cs-137, Eu-152, Am-241, 
and Am-243. 
Co-60, U-234, U-235, and U-238 

Co-60, Mn-54, Ni-59, Ni-63, and Fe-55. 
Mn-54 and Fe-55 have short half-lives and 
will not be analyzed. 

U-235, U-238, Ra-226, Pb-214, Bi-214, Pb-
212, Bi-212, Tl-208, H-3, Sr-90, Cs-137, Co-
60, Eu-152 

U-235, U-238, Pu-238, Pu-239+240, Th-232, 
Th-234, Th-228, Ac-228, Ra-226, Pb-214, 
Bi-214, Pb-212, Bi-212, and Tl-208. Also, 
H-3, Sr-90, Co-60, Cs-137, Eu-152, Am-241, 
and Am-243. 
U-235, U-238, Pu-238, Pu-239+240, Th-232, 
Th-234, Th-228, Ac-228, Ra-226, Pb-214, 
Bi-214, Pb-212, Bi-212, and Tl-208. Also, 
H-3, Sr-90, Co-60, Cs-137, Eu-152, Am-241, 
andAm-243. 
None identified. 
U-235, U-238, Pu-238, Pu-239+240, Th-232, 
Th-234, Th-228, Ac-228, Ra-226, Pb-214, 
Bi-214, Pb-212, Bi-212, and Tl-208. Also, 
H-3, Sr-90, Co-60, Cs-137, Eu-152, Am-241, 
andAm-243. 
None identified. 
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Table 1.3d (continued) 
Summary of Subarea HSA-SD Sites 

Potential Radiological Contaminants of Concern 

Site 
No. Use(s) 

4520 Parking Lot 

4553 Parking Lot 
4575 Parking Lot 
4701 Water Tank 
4702 Water Tank 
4854 Radiation Fuel Gauge 

Test Structure 
4863 Hydraulic Test Loop 
4873 Hydraulic Test 

Laboratory; Fuel Rod 
Test Tower and Pad 

4874 Control Rod Test Tower 
and Pad 

4875 Pad and Creep Loop 
Tower 

Current 
Status 

Demolished 

Demolished 
Demolished 
Demolished 
Demolished 
Demolished 

Demolished 
Demolished 

Demolished 

Demolished 

Potential Radiological Contaminants·of 
Concern 

U-235, U-238, Pu-238, Pu-239+240, Th-232, 
Th-234, Th-228, Ac-228, Ra-226, Pb-214, 
Bi-214, Pb-212, Bi-212, and Tl-208. Also, 
H-3, Sr-90, Co-60, Cs-137, Eu-152, Am-241, 
andAm-243. 
None identified. 
None identified. 
None identified 
None identified 
None identified. 

None identified. 
None identified. 

None identified. 

None identified. 
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Table 1.3e 
Summary of Subarea HSA-6 Sites 

Potential Radiological Contaminants of Concern 

Site Use(s) Current 
No. .. Status 
4003 Sodium Reactor Experiment Demolished 

(SRE) Support Building, Hot 
Cave 

4014 Sodium Storage Building Demolished 

4040 Contaminated MedicaV Demolished 
Storage Facility 

4041 SRE Component Storage, Demolished 
Energy Technology 
Engineering Center (ETEC) 
Equipment Storage Building 

4053 Fire Department Service Demolished 
Building 

4063 Electronics Shop, Demolished 
Maintenance Service 
Building 

4064 Fuel Element Storage Facility Demolished 

4114 Decontamination Trailer Demolished 

4143 SRE Reactor Building, ETEC Demolished 
Component Storage 

4153 SRE Sodium Service Demolished 
Building 

4163 SRE Support, Component Demolished 
Equipment Repair Facility 
(CERF) 

4183 Fire Pump Building Demolished 

Potential Radiological 
Contaminants of Concern 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Th-228, Th-232, Th-234, H-3, C-
14, Ni-59, Ni-63, Co-60, Sr-90, 1-129, Cs-
137, Eu-152, Ra-226, Ac-228, and Am-241. 
Radionuclides in prior reports, which will 
not be analyzed due to decay include Na-22, 
Sb-125, Cs-134, and Ce-144. 
U-238, U-233, U-234, U-235, U-236, Pu-
238, Pu-239+240, Th-228, Th-232, Ra-226, 
Cs-137, Sr-90, H-3, Co-60, Ni-59, Ni-63, 
Eu-152, Eu-154 and Am-241. 
Radionuclides in prior reports, which will 
not be analyzed due to decay include: Na-
22, Fe-55, Sb-125, Cs-134, and Ce-144. 
U-238, U-233, U-234, U-235, U-236, Pu-
238, Pu-239+240, Am-241, Th-228, Th-232, 
Ra-226, Cs-137, Sr-90, H-3, Co-60, Ni-59, 
Ni-63, Eu-152, and Eu-154. 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 

U-238, U-233, U-234, U-235, U-236, Pu-
238, Pu-239+240, Arn-241, Th-232, Sr-90, 
H-3, Co-60, Eu-152, and Eu-154. 
U-238, U-233, U-234, U-235, U-236, Pu-
238, Pu-239+240, Arn-241, Th-232, Np-
237, Cs-137, Sr-90, H-3, Co-60, Ni-63, Ba-
133, Eu-152, and Eu-154. 
U-238, U-233, U-234, U-235, U-236, Pu-
238, Pu-239+240, Am-241, Th-232, Np-
237, Cs-137, Sr-90, H-3, Co-60, Ba-133, 
Eu-152, and Eu-154. 
U-238, U-234, U-235, U-236, Pu-239+240, 
Am-241, Th-232, H-3, Co-60, Sr-90, and 
Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Np-237, Th-232, H-3, 
Co-60, Sr-90, Tc-99, 1-129, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
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Table 1.3e (continued) 
Summary of Subarea HSA-6 Sites 

Potential Radiological Contaminants of Concern 

Site ... ,. 

. No. Use(s) 

4184 SRE Battery Room, Diesel 
Generator Canopy 

4185 Steam Generator Control 
Building 

4273 Radioactive Laundry 

4283 Radioactive Laundry 

4320 Fuel Oil Control/Pump 
Building 

4505 Storage Area/Concrete Pad 

4511 Parking Lot at Main Gate 

4513 Parking Lot between 
Buildings 4064 and 4030 

4540 Parking Lot for Building 
4040 

4583- Old Energy Systems Group 
Old (ESG) Salvage Yard (1962-

1975) 
4583- New Salvage Yard (1977-
New 1983) 

4653 Interim Radioactive Waste 
Vault 

4684 Steam Generator Pad 

4686 Temporary Hot Waste 
Storage 

4689 Interim Storage Facility for 
Contaminated Items from the 
SRE Complex 

Current Potential Radiological 
·· Status Contaminants of Concern 
Demolished U-238, U-234, U-235, U-236, Pu-238, Pu-

239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-13 7. 

Demolished U-238, U-234, U-235, U-236, Pu-238, Pu-

Demolished 

Demolished 

Demolished 

Demolished 

Removed 

Removed 

Part ofG 
Street 

Removed 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-

239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-

239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-13 7. 
U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-233, U-234, U-235, U-236, Pu-
238, Pu-239+240, Am-241, Th-232, Np-
237, Cs-137, Sr-90, H-3, Co-60, Ba-133, 
Eu-152, and Eu-154. 
U-238, U-233, U-234, U-235, U-236, Pu-

238, Pu-239+240, Am-241, Th-228, Th-232, 
Ra-226, Cs-137, Sr-90, H-3, Co-60, Ni-59, 
Ni-63, Eu-152, and Eu-154. 
U-238, U-234, U-235, U-236, Pu-238, Pu-

239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 

U-238, U-233, U-234, U-235, U-236, Pu-
238, Pu-239+240, Am-241, Th-228, Th-232, 
Ra-226, Cs-137, Sr-90, H-3, Co-60, Ni-59, 
Ni-63, Eu-152, and Eu-154. 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-13 7. 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-13 7. 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-13 7. 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
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Table 1.3e (continued) 
Summary of Subarea HSA-6 Sites 

Potential Radiological Contaminants of Concern 

Site 
Usf(s) 

' ..... 

No. 
4695 SRE Cold Trap Vault 

4703 Water Tower 

4714 Research and Development 
Shop Work Area associated 
with Building 4163 

4723 Steam/Sodium Cleaning Pad 
associated with the SRE 

4724 Hot Oil Sodium Cleaning 
Facility for the SRE 

4731 Fuel Oil Storage Tank 

4732 Fuel Oil Storage Tank 

4733 Sodium Cleaning Pad for the 
SRE Complex 

4743 Tetralin Heat Exchanger for 
the SRE 

4753 SRE Primary Fill Tank Vault 

4773 SRE Waste Water Retention 
Pond and Dam 

Current 
Status 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Potential Radiological, •. 
Contaminants of Concern 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-

239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-

239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 

U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-13 7. 
U-238, U-234, U-235, U-236, Pu-238, Pu-
239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-

239+240, Am-241, Th-232, H-3, Co-60, Sr-
90, and Cs-13 7. 
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Table 1.3f 
Summary of Subarea HSA-7, HSA-3, and NBZ Sites 

Potential Radiological Contaminants of Concern 

Site Use(s) 
No. 
4021 Radioactive Material 

Disposal Facility (RMDF) 
Waste Decontamination and 
Packaging ; Radioactive 
Material Handling Facility 
(RMHF) Waste 
Decontamination and 
Packaging 

4022 RMDF Vault Storage; 
RMHF Radioactive Vault 
Storage 

4028 Shield Test Irradiation 
Reactor (STIR) Facility; 
Liquid Metal Fast Breeder 
Reactor (LMFBR) Fuel 
Safety Building 

4034 RMDF Office Building; 
RMHF Office Building 

4044 RMDF Clean Shop; RMDF 
Support Lab; RMDH 
Support Lab 

4075 RMDF Contaminated 
Equipment Storage Building 

4133 Hazardous Waste Treatment 
Facility; Hazardous Waste 
Management Facility 

4563 Building 4633 Storage Yard; 
Covered Storage Area 
Adjacent to Building 4075 

4614 RMDF Drainage Sump; 
RMHF Drainage Sump; 
RMHF Holdup Pond 

4621 RMDF Equipment Storage 
Building; RMHF Equipment 
Storage Building 

Current Potential Radiological 
Status Contaminants of Concern 

Standing Am-241, Co-60, Cs-137, Eu-152, 
Eu-154, H-3, K-40, Ni-59, Ni-63, 
Pm-147, Pu-238, Pu-239, Pu-240, 
Pu-241, Pu-242, Sr-90, Th-228, Th-
232, U-234, U-235, and U-238. 

Standing Am-241, Co-60, Cs-137, Eu-152, 
Eu-154, H-3, K-40, Ni-59, Ni-63, 
Pm-147, Pu-238, Pu-239, Pu-240, 
Pu-241, Pu-242, Sr-90, Th-228, Th-
232, U-234, U-235, and U-238. 

Demolished Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, H-3, Pu-238, Pu-239, Pu-
240, Pu-241, Sr-90, U-234, U-235, 
and U-238. 

Standing Am-241, Co-60, Cs-137, Eu-152, 
Eu-154, H-3, K-40, Ni-59, Ni-63, 
Pm-147, Pu-238, Pu-239, Pu-240, 
Pu-241, Pu-242, Sr-90, Th-228, Th-
232, U-234, U-235, and U-238. 

Standing Am-241, Bi-210, Co-60, Cs-137, 
Eu-152, Eu-154, H-3, K-40, Ni-59, 
Ni-63, Pb-210, Pm-147, Pu-238, Pu-
239, Pu-240, Pu-241, Pu-242, Sr-90, 
Tc-99, Th-228, Th-232, U-234, U-
235, and U-238. 

Standing Uranium, plutonium, thorium, 
mixed fission products. Isotopes of 
cobalt and europium. 

Standing None identified. 

Standing Uranium, plutonium, thorium, and 
mixed fission products. 

Standing Am-241, Co-60, Cs-134, Cs-137, 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, Th-228, Th-
232, U-234, U-235, and U-238. 

Standing Am-241, Bi-210, Co-60, Cs-137, Ir-
192, Pb-210, Ra-226, Sr-90, Th-
228, and Th-232. 
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Table 1.3f (continued) 
Summary of Subarea HSA-7, HSA-3, and NBZ Sites 

Potential Radiological Contaminants of Concern 

Site · Use(s} 
,:,> 

No. 
4622 RMDF Counting Building 

4654 Interim Storage Facility 

4658 RMDF Guard Shack; 
RMHF Guard Shack 

4663 RMDF Storage Area; 
RMHF Storage Area 

4664 RMHF Low-Level Waste 
Processing 

4665 RMDF Oxidation Facility; 
RMHF Equipment Storage 

4688 Auxiliary Skid Shack; 
RMDF Storage Building; 
RMHF Storage Building 

N!A RMHF Leach Field 

NIA Southem California Edison 
Substation 

NIA Northern Buffer Zone-
Northeast Area 

NIA Northern Buffer Zone-
Northwest Area 

Current· Potential Radiological 
Status Contaminants of Concern 

Demolished None identified. It is presumed that 
waste handled at other RMHF 
complex buildings had the potential 
to be sampled and counted at 
Building 4622 and thus this building 
area should be surveyed for the 
same radionuclides of concern as 
the rest of the RMHF complex. 

Demolished Uranium and mixed fission and 
activation products. 

Standing None identified. However, this 
building was at the entry point for 
all incoming and outgoing fuel and 
waste shipments. 

Concrete Uranium, plutonium, thorium 
Pad isotopes, and mixed fission 

products. 
Demolished Uranium, plutonium, thorium 

isotopes, and mixed fission 
products. 

Standing Uranium, plutonium, thorium 
isotopes, and mixed fission 
products. 

Standing Uranium, plutonium, thorium 
isotopes, and mixed fission 
products. 

Excavated Am-241, Co-60, Cs-137, Eu-152, 
Eu-154, H-3, K-40, Ni-59, Ni-63, 
Pm-147, Pu-238, Pu-239, Pu-240, 
Pu-241, Pu-242, Sr-90, Th-228, Th-
232, U-234, U-235, U-238, andY-
90 

Standing Am-241, Co-60, Cs-134, Cs-137, H-
3, 1-129, Pu-239, Pu-240, Pu-241, 
Pu-242, Sb-125, Sr-90, Th-232, U-
234, U-235, and U-238. 

No Am-241, Co-60, Cs-134, Cs-137, H-
structures 3, 1-129, Pu-239, Pu-240, Pu-241, 

Pu-242, Sb-125, Sr-90, Th-232, U-
234, U-235, and U-238. 

No Am-241, Co-60, Cs-134, Cs-137, H-
structures 3,1-129, Pu-239, Pu-240, Pu-241, 

Pu-242, Sb-125, Sr-90, Th-232, U-
234, U-235, and U-238. 
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Table 1.3g 
Summary of Subarea HSA-8 Sites 

Potential Radiological Contaminants of Concern 

Site No. Use(s) 

Organic Moderated Reactor 

4009 
Critical Facility, Sodium 
Graphite Reactor Critical 
Facility 

4056 Landfill 

Pistol Range/Isotope 
4317/4730 System Impact Test Control 

Building 

Pistol Range/Isotope 
4318/4820 

System Impact Test Device 

Solar Concentrator Test 
Facility/Weather Station 

4425 and Astronomical 
Observatory/Uranium Fuel 
Element Drop Site 

4814 Sodium-Water Reaction 
Test Structure, Large leak 
Injector Device 

4885 Pistol Range 

Sodium Bum Pit, Sodium 
4886 

Disposal Facility 

Current Potential Radiological 
Status Contaminants of Concern 

U-235, U-238, Th-232, Th-234, Th-228, 

Standing 
Ra-226, Ac-228, Pb-214, Pb-212, Tl-
208, Bi-214, Bi-212, Sr-90, Cs-137, Na-
24, Co-57, Co-60, Eu-152. 
U-238, U-233, U-234, U-235, U-236, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-
242, Am-241, Th-228, Th-232, Ra-226, 

Closed Cs-134, Cs-137, Sr-90, H-3, Na-22, K-
40, Mn-54, Fe-SS,Co-58, Co-60, Ni-59, 
Ni-63, Ba-133, Eu-152, Eu-154, Pm-
147, Ta-182. 
U-238, U-234, U-235, Pa-231, Th-230, 

Demolished Ac-227, Ra-226, Pb-210, H-3, K-40, 
Mn-54, Fe-55, Co-60, Eu-152, Eu-154. 
U-238, U-234, U-235, (Pa-231, Th-230, 

Demolished Ac-227, Ra-226, Pb-210, H-3, K-40, 
Mn-54, Fe-55, Co-60, Eu-152, Eu-154. 

Demolished/ 
In Use 

U-238 

Demolished Cs-137 

Demolished U-238, U-234, U-235, U-236, Pu-239, 
Pu-240, Pu-241, Pu-242, Th-232, Na-22, 
Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-
85, Sr-89, Sr-90, Sb-125, 1-131, Cs-134, 
Cs-137, Ce-141, Ce-144, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xe-133, Xe-
135, Pm-147, Sm-151. 
U-238, U-234, U-235, U-236, Pu-239, 
Pu-240, Pu-241, Pu-242, Th-232, Na-22, 
Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-

Demolished 85, Sr-89, Sr-90, Sb-125, 1-131, Cs-134, 
Cs-137, Ce-141, Ce-144, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xe-133, Xe-
135, Pm-147, Sm-151. 
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ABSTRACT 

This report presents the results of a historical aerial photographic 

analysis of the Santa Susana Field Laboratory-Area IV, located in Ventura 

County, California. The U.S. Environmental Protection Agency (EPA} Region 

9 Office requested operational remote sensing support to document 

observable past patterns of waste disposal activity and other conditions of 

environmental significance on the Santa Susana Field Laboratory-Area IV. 

Collateral information supplied by EPA Region 9 states that Santa Susana 

Field Laboratory-Area IV was the location of nuclear power development 

activities from the 1950s until the late 1980s. 

The purpose of this report is to document historical conditions at 

Solid Waste Management Units (SWMU), Areas of Concern (AOC}, and other 

environmentally significant features related to waste management at the 

Santa Susana Field Laboratory-Area IV. Findings from the analysis revealed 

details related to waste disposal areas, impoundments, processing areas, 

fill areas, and open storage areas on seventeen SWMUs/AOCs and other 

locations on Santa Susana Field Laboratory-Area IV. 

Thirty-eight dates of historical photographs covering the period from 

1939 through 2005 were analyzed to produce this report and thirteen years 

of photography were reproduced for inclusion in the report. The report is 

presented in two volumes. Volume 1 presents the text description of the 

findings from the analysis of the thirty-eight dates of photography. 

Volume 2 contains photos with interpretive overlays from the analysis. 

The EPA Environmental Sciences Division, Landscape Ecology Branch in 

Las Vegas, Nevada, prepared this report for the EPA Region 9 Superfund 

Division in San Francisco, California, and the EPA Office of Superfund 

Remediation Technology Innovation in Washington, D.C. 
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INTRODUCTION 

This report presents the results of a historical aerial photographic 

analysis of the Santa Susana Field Laboratory-Area IV (CERCLIS ID# 

CAN000908498), located in Ventura County, California (Figures 1 and 2) 

The Santa Susana Field Laboratory covers approximately 1,153 hectares 

(2,850 acres), and is administratively divided into four areas and a Buffer 

Zone. This report covers Area IV which is located in the western section 

of the Santa Susana Field Laboratory and comprises approximately 117 

hectares (290 acres) . The U.S. Environmental Protection Agency (EPA) 

Region 9 Office requested operational remote sensing support to document 

observable past patterns of waste disposal activity and other conditions of 

environmental significance on the Santa Susana Field Laboratory-Area IV. 

Collateral information supplied by EPA Region 9 states that Santa 

Susana Field Laboratory-Area IV was the location of nuclear power 

development activities from the 1950s until the late 1980s when most 

nuclear related activities ceased operations. However, activity related to 

radioactive materials handling, fuel storage, and instrument calibration 

continued for several more years. By the early 1990s, decommissioning and 

decontamination activities commenced. 

The primary task of this analysis was to identify and document 

environmentally significant features within the Santa Susana Field 

Laboratory-Area IV. The analysis findings presented in the text portion of 

the report are organized by Solid Waste Management Units (SWMUs) and Areas 

of Concern (AOCs) that are delineated on the Resource Conservation and 

Recovery Act Facility Investigation (RFI) Location Map, Santa Susana Field 

Laboratory (California Environmental Protection Agency website). The SWMUs 

and AOCs reviewed in this current report are: 

SWMU 7.1 - Building 56 Landfill 

SWMU 7.3 - Former Sodium Disposal Facility 

SWMU 7.4 - Old Conservation Yard 

SWMU 7.5 - Building 100 Trench 
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SWMU 7.6 -Radioactive Materials Handling Facility 

SWMU 7.7 -Rockwell International Hot Laboratory 

SWMU 7.8 -New Conservation Yard 

SWMU 7.9 - ESADA Chemical Storage Area 

SWMU 7.10 -Former Coal Gasification PDU 

AOC - Former Hazardous Materials Storage Area 

AOC - Chemistry Laboratory Metals Clarifier 

AOC - Pond Dredge Area 

AOC - Sodium Reactor Experiment Area 

AOC - SE Drum Storage Yard 

AOC - SNAP Facility 

AOC - Boeing Area IV Leach Fields 

AOC - DOE Area IV Leach Fields 

NOTE: No significant environ~ental activity was identified at the AOC

Boeing Area IV Leach Fields or the AOC-DOE"Area IV Leach Fields. These two 

AOCs are no longer discussed nor are they annotated on the photographic 

overlays. 

Five types of environmentally signi'ficant features were identified ir 

the analysis: waste disposal areas (WDA), processing areas (PA), open 

storage areas (OS), fill areas (FA), and impoundments (IM) . If one of 

these features is located on a SWMU/AOC it is discussed in the text with 

that SWMU/AOC. If a feature is not located on any of the Santa Susana 

Field Laboratory-Area IV SWMUs or AOCs it will be discussed after the 

SWMU/AOC section of the report. Additional features and conditions of 

environmental significance, such as stains, storage tanks, pipelines, 

disturbed ground, mounded material, smokestacks, ground scars, building 

foundations, and cleared areas are annotated on the overlays when observed 

on the photographs, but may not be discussed in the text. Buildings (B) 

when first observed are annotated on the overlays and may not discussed in 

the text. 

This report is presented in two volumes. Volume 1 contains the text 

of the report, including the introduction, methodology, historical 

photographic analysis, glossary, and reference sections. Volume 2 contains 

the various maps and the photographs; a transparent overlay with 

interpretative data is affixed to each of the digital prints. 
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A text description of the findings from the analysis of all thirty

eight dates of historical photographs is provided in Volume 1. Thirteen 

years of photography (1952, 1957, 1959, 1962/63, 1965, 1967, 1972, 1978, 

1980, 1983, 1988, 1995, and 2005) were reproduced for Volume 2. Volume 2 

contains these photographs along with interpretive overlays depicting the 

findings from the analysis. Findings from the analysis of photographs not 

reproduced in Volume 2 are, however, present in the report. An asterisk 

(*) is used in both the text and on the photographic overlays to denote 

dates of photography not reproduced in the report. For example, if the 

text reads: "A fill area was seen in 1993*.", the fill area was visible on 

the 1993 photographs which were not reproduced in the report. 

All proper names utilized in this report are derived from the Resource 

Conservation and Recovery Act Facility Investigation (RFI) Location Map, 

Santa Susana Field Laboratory (California Environmental Protection Agency 

website, see References section). Boundaries of the Santa Susana Field 

Laboratory-Area IV used in this report were determined from observations 

made on aerial photographs in conjunction with collateral data supplied by 

Regio~·9, and do not necessarily denote legal property lines or ownership. 

A list of all aerial photographs that were identified and evaluated for 

potential application to this study can be obtained by contacting the EPA 

Work Assignment Manager. 

The EPA Environmental Sciences Division, Landscape Ecology Branch in 

Las Vegas, Nevada, prepared this report for the EPA Region 9 Superfund 

Division in San Francisco, California, and the EPA Office of Superfund 

Remediation Technology Innovation in Washington, D.C. 
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METHODOLOGY 

This report was prepared using a standard methodology that includes 

the following steps: 

• data identification and acquisition, 

• photographic analysis and interpretation, and 

• graphics and text preparation. 

These steps are described below. Subsections also address details 

related to specific kinds of analyses that may be required to identify 

environmental features such as surface drainage and wetlands. All 

operational steps and processes used to perform this work (including data 

identification and acquisition, photographic analysis and interpretation, 

and graphics and text preparation) adhere to strict QA/QC guidelines and 

standard operating procedures (SOPs) . These guidelines and procedures are 

documented in the Master Quality Assurance Project Plan (QAPP) prepared for 

Remote Sensing Support Services Contract No. EP-D-05-088 (LMS, 2006). 

Data identification and acquisition included a search of government 

and commercial sources of historical aerial film for the study area. 

Photographs with optimal spatial and temporal resolution and image quality 

were identified for acquisition. In addition, U.S. Geological Survey 

(USGS} topographic maps were obtained to show the study area location and 

to provide geographic and topographic context. 

To conduct this analysis, the analyst examined diapositives 

(transparencies) of historical aerial photographs showing the study area. 

Diapositives are most often used for analysis instead of prints because the 

diapositives have superior photographic resolution. They show minute 

details of significant environmental features that may not be discernible 

on a paper print. 

A photographic analyst uses a stereoscope to view adjacent, 

overlapping pairs of diapositives on a backlit light table. In most cases, 

the stereoscope is capable of various magnifications up to 60 power. 
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Stereoscopic viewing involves using the principle of parallax (observing a 

feature from slightly different positions) to observe a three-dimensional 

representation of the area of interest. The stereoscope enhances the photo 

interpretation process by allowing the analyst to observe vertical as well 

as horizontal spatial relationships of natural and cultural features. 

The process of photographic analysis involves the visual examination 

and comparison of many components of the photographic image. These 

components include shadow, tone, color, texture, shape, size, pattern, and 

landscape context of individual elements of a photograph. The photo 

analyst identifies objects, features, and "signatures" associated with 

specific environmental conditions or events. The term "signature" refers 

to a combination of components or characteristics that indicate a specific 

object, condition, or pattern of environmental significance. The academic 

and professional training, photo interpretation experience gained through 

repetitive observations of similar features or activities, and deductive 

logic of the analyst as well as background information from collateral 

sources (e.g., site maps, geologic reports, soil surveys) are critical 

factors employed in the photographic analysis. 

The analyst records the results of the analysis by using a standard 

set of annotations and terminology to identify objects and features 

observed on the diapositives. Significant findings are annotated on 

overlays attached to the photographic or computer-reproduced prints in the 

report and discussed in the accompanying text. Annotations that are self

explanatory may not be discussed in the text. The annotations are defined 

in the legend that accompanies each print and in the text when first used. 

Objects and features are identified in the graphics and text according 

to the analyst's degree of confidence in the evidence. A distinction is 

made between certain, probable, and possible identifications. When the 

analyst believes the identification is unmistakable (certain) , no qualifier 

is used. Probable is used when a limited number of discernible 

characteristics allow the analyst to be reasonably sure of a particular 

identification. Possible is used when only a few characteristics are 

discernible, and the analyst can only infer an identification. 
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The prints in this report have been reproduced, either by photographic 

or computer methods, from the original film. Reproductions are made from 

the original film and may be either contact (the same size) prints or 

enlargements, depending on the scale of the original film. Any computer

produced prints used in this report are generated from scans of the film at 

approximately 1,300 dots per inch (dpi) and printed at 720 dpi. Although 

the reproductions allow effective display of the interpretive annotations, 

they may have less photographic resolution than the original film. 

Therefore, some of the objects and features identified in the original 

image and described in the text may not be as clearly discernible on the 

prints in this report. 

Study area boundaries shown in this report were determined from aerial 

photographs and from information supplied by EPA Region. Boundaries used 

in this report do not necessarily denote legal property lines or ownership. 

Digital Diapositives 

Some film vendors no longer supply analog film products (e.g., 

diapositive transparencies) to their customers. Digital files, created by 

scanning the original analog film products, are provided. The digital 

file, a representation of an original analog film product, can be analyzed 

either by computer viewing techniques or by creating a secondary 

diapositive from the digital file and viewing the secondary diapositve on a 

light table. The result of this process of converting an analog 

diapositive image to a digital file may be a reduction ~n the photographic 

resolution. A potential consequence of this in the realm of aerial 

photographic analysis is a lower confidence in the identification of 

features or conditions of environmental significance. For example, what 

may have been identified with certainty as "a drum" on the analog version 

of the diapositive may, on the digital diapositive, only be determined to 

be "a probable drum." 

Color Infrared Photographs 

Some photographs used for this analysis were made from color infrared 

film. Normal color film records reflected energy in the blue, green, and 

red portions of the electromagnetic spectrum. Color infrared film differ 
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in that it is sensitive not only to reflected blue, green, and red energy, 

but also to reflected energy in the infrared portions of the 

electromagnetic spectrum; however, the blue energy is filtered out and only 

the green, red, and infrared energy is recorded. When color infrared film 

is processed, it displays "false" colors that do not correspond with the 

true colors of the features photographed. For example, features that are 

highly reflective in the infrared portion of the spectrum, such as healthy 

vegetation, appear red to magenta on color infrared film. The false color 

displayed by a feature is produced in accordance with the proportions of 

green, red, and infrared energy it reflects. These portions are referred 

to as the "spectral reflectance characteristics" of the feature. To 

interpret the true color of a particular feature accurately from color 

infrared film, a knowledge of the spectral reflectance characteristics of 

that feature is required. This information is not readily available for 

the majority of features identified in this report. Therefore, unless 

otherwise indicated, no attempt has been made to interpret the true colors 

of the features identified on the color infrared film analyzed for this 

report. 

Surface Drainage 

The surface drainage analysis produced for this report identifies the 

direction and potential path that a liquid spill or surface runoff would 

follow based on the topography of the terrain and the presence of 

discernible obstacles to surface flow. The analyst determines the 

direction of surface drainage by stereoscopic analysis of the aerial 

photographs and by examining USGS topographic maps. Site-specific surface 

drainage patterns are annotated on the map or photo overlay. Where the 

direction of subtle drainage cannot be determined, an indeterminate 

drainage line symbol is used. Regional surface flow is ascertained from 

the USGS topographic maps. 

7 

Redacted 



HISTORICAL PHOTOGRAPHIC ANALYSIS 

The Santa Susana Field Laboratory-Area IV, located south of Simi 

Valley in Ventura County, California, covers approximately 117 hectares 

(290 acres). Surface elevations range from approximately 658 meters (2,160 

feet) above sea level in the southwestern part of Area IV to about 525 

meters (1,725 feet) above sea level near the northwestern part of Area IV 

(USGS, 1967). The Santa Susana Field Laboratory-Area IV is bounded by 

undeveloped land to the north, west, and south; and to the east by Area III 

of the Santa Susana Field Laboratory-Area III. 

The location of the future Santa Susana Field Laboratory-Area IV 

(i.e., before the laboratory had been built) is depicted on Figure 3 

(December 22, 1952). At that time no buildings or other features 

associated with the Santa Susana Field Laboratory-Area IV had been 

constructed. A small agricultural area (AG), several roads (not 

annotated), trees and shrubs, grasses (VEG}, and numerous rock outcrops Ol 

bedrock (not annotated) were visible. South of the Santa Susana Field 

Laboratory-Area IV were several residential homes (RES) and impoundments 

which contained liquid (LQ) . 

Drainage patterns are shown on the photographic overlay for 1952 

(Figure 3) . Most of the runoff from the northern part of Area IV trends 

north into Meire Canyon. Runoff in the southern part of Area IV is 

directed to the south and southeast into the future location of Santa 

Susana Field Laboratory-Area III. 

photographic overlays. 

Offsite impoundments are shown on the 

For the remainder of this report the Santa Susana Field Laboratory

Area IV will be divided into the west section (Figures 4 through 15) and 

the east section (Figures 16 through 27) . 
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An asterisk (*) is used in the text to denote dates of photography not 

reproduced in the report. For example, if the text reads: "A fill area was 

seen in 1993*.", the fill area was visible on the 1993 photographs which 

were not reproduced in the report. 
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WEST SECTION OF THE SANTA SUSANA FIELD LABORATORY-AREA IV 

Figures 4 through 15 (1957 through 2005) 

Solid Waste Management Units (SWMU) and Areas of Concern (AOC) 

SWMU 7.1 -Building 56 Landfill 

SWMU 7.1 -Building 56 Landfill is located at the terminus of access 

roads extending from unnamed roads and F Street in the northern part of the 

Santa Susana Field Laboratory-Area IV. This area was active in 1957 

(Figure 4). Fill areas FA-3, FA-4 and FA-9, and waste disposal area WDA-3 

were located on the Building 56 Landfill. In addition, in 1965 an 

excavation area (EX) was noted, and by 1967 the excavation pit was filled 

with liquid. Liquid was in this excavation through the remainder of the 

analysis. 

FA-3: FA-3 is located at the head of a drainage ravine. An access 

road extends north from Arness Fire Road and terminates at this fill area. 

The deposition of light-toned material (LTM) occurred at this location 

before 1957 (Figure 4) and ended by 1967. In 1959 partial vegetation was 

observed on the surface of the fill area. No evidence of fill activity was 

observed in 1962/63, but by 1965 light-toned material had again been 

deposited near the head of the drainage ravine. This deposited material 

may have come from a nearby excavation area. Deposition slowed or ceased 

by 1967, and ground scars (GS) and scattered vegetation were observed. By 

1972 this fill area was partially vegetated (PV) and approximately ten 

light-toned objects were observed. From 1978 through 2005, this fill area 

remained vegetated and there were no signs of disturbance. 

FA-4: FA-4 is located on the eastern slope of a drainage ravine. An 

access road extending north from Arness Fire Road leads to this fill area. 

Deposition of light-toned material was initiated prior to 1957 (Figure 4) 

and the fill area remained active through at least 1980. In 1962/63 a 

collection of individual dump-truck-sized mounds of medium-toned material 

(MTM) were visible atop this fill area. The deposition of material that 

occurred between 1963/63 and 1965 increased the areal extent of this fill 

area. The collection of individual dump-truck-sized mounds of medium-ton 
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material noted in 1962/63 could not be seen atop this fill area. These 

mounds had been removed or spread across the surface of the fill area. In 

1967 no activity was observed and vegetation was noted and in 1972 light

toned material and partial vegetation were observed. In 1978 solid waste 

disposal activity was identified (see waste disposal area WDA-3 below) and 

the areal extent of this fill area had increased when compared to 1972. By 

1980 the areal extent of this fill area appeared to have been expanded 

slightly compared to 1978, and uniform light-toned material and a mound of 

similar material were seen atop this fill area. In 1983 ground scars were 

observed. From 1986* through 2005 the fill area remained vegetated; 

however, in 2002* ground scars were identified. 

FA-9: FA-9 is located immediately west of a liquid-filled excavation. 

Deposition of material occurred at FA-9 between 1980 and 1983 (Figure 12) 

By 1983 medium-toned material had been deposited in the drainage channel 

adjacent to the excavation. No further deposition activity was noted, and 

by 1988 this fill area was partially vegetated. In 1994* and 1995, ground 

scars were present. From 1998* through 2005 this area remained vegetated. 

WDA-3: In 1978 solid waste disposal activity was visible at two 

locations atop FA-9 (Figure 10) . Alongside the access road leading onto 

FA-4 was a small pile of possible solid waste (SW). By February 1980*, 

dump-truck-sized mounds of uniform light-toned material were identified 

atop the landfill and may have been used to cover the possible solid waste. 

No additional solid waste deposition activity was observed at this location 

through the remainder of this analysis. 

SWMU 7.3 - Former Sodium Disposal Facility (FSDF) 

SWMU 7.3 - Former Sodium Disposal Facility is located in the far 

western part of the Santa Susana Field Laboratory-Area IV, north of Arness 

Fire Road. This area was active by 1957 (Figure 4) and fill area FA-1 was 

in place. Waste disposal area WDA-1; impoundments IM-2, IM-3, and IM-7; 

and fill area FA-1 are located on the Former Sodium Disposal Facility. In 

addition, trenches (TR), stains (ST), and dark-toned material (DTM) were 

also visible on the Former Sodium Disposal Facility. 
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By 1993* an excavation that encompassed impoundments IM-2, IM-3, and 

IM-7 had been initiated. The area of excavation was slightly larger in 

areal extent than the three impoundments. The ground surface on the 

excavation was mostly covered with dark-toned material, and heavy equipment 

(HE) was noted nearby. Excavation activity continued through at least 

1998*. During this time, the ground surface was mostly composed of uniform 

light- and dark-toned material and pools of standing liquid (SL) were also 

noted. By 2002* this area had been filled. In 2005 dark-toned material 

was observed at this location. 

WDA-1: By 1959 (Figure 4) light-toned solid waste material had been 

deposited on WDA-1. In 1962/63 only a ground scar and probable disposal 

activity were visible within a trench at this location. By 1965 the trench 

had been filled. A possible trench extending to the north, which 

terminated near a rock outcrop, was seen nearby. By 1967 the possible 

trench was no longer observed and may have been filled. In 1978 two 

possible derelict (DER) storage tanks were seen near a rock outcrop. Also 

in 1978, a possible burn area and disturbed ground (DG) were visible on and 

along the western containment berm (not annotated) of impoundment IM-3. 

This area was stained in 1980 and possible stains were noted in 1983. 

IM-2: In 1965 (Figure 7) and 1967 this earthen-bermed (not annotated) 

impoundment contained liquid. In 1967 portions of this impoundment were 

used as a possible burn pit. In 1972 the level of liquid in the 

impoundment was less when compared to 1967. Also visible in 1972 was a 

drainage pathway, which extended northward from a ground scar near this 

impoundment to a vegetated area, situated between rock outcrops (not 

annotated) . Liquid continued to be observed in the impoundment through 

1978. By February 1980* the impoundment was empty. Ground scars could be 

seen in 1983. In 1988 stains (possibly burned) and ground scars were 

visible. 

begun. 

IM-3: 

By 1993* an excavation that encompassed impoundment IM-2 had 

This earthen-bermed impoundment was first noted in 1972 (Figure 

9) and contained liquid. In 1978 no liquid was identified, but a possible 

burn area and disturbed ground were visible on and along the western 

containment berm (not annotated) . Stained ground was identified in 

September 1978* and February 1980*. Possible stains and ground scars cou 
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be seen from 1983 to 1988. Immediately to the west were ground scars 

located along a drainage channel. By 1993* an excavation that encompassed 

impoundment IM-3 had begun. 

IM-7: First seen in 1965 (Figure 7) this possible impoundment was 

located on a raised rectangular-shaped pad in the southern part of the 

denuded area. From 1965 to 1988 possible liquid was noted. In 1988 a man

made drainage ditch was visible west of IM-7, alongside Arness Fire Road, 

near a building (not annotated). The ditch ran along the north side of 

Arness Fire Road, then north through a vegetated area, before terminating 

between rock outcrops. By 1993* an excavation that encompassed impoundment 

IM-7 had begun. 

FA-1: By 1957 (Figure 4) light-toned material had been deposited at 

this fill area, which is located between rock outcrops at the terminus of 

an access road. By 1959 deposition activity appeared to have ceased. 

Parts of the surface were graded (GR) and supported possible vegetation 

(not annotated) . In 1962/62 approximately six light-toned objects (LT 

OBJ), approximately one-fourth the size of an automobile, and a 

rectangular-shaped graded area were noted. In 1965 light-toned material 

and vegetation were noted, and by 1972 the fill area was partially 

vegetated. In 1978 stains were present and immediately northwest of the 

fill area was a possible pit. The surface of this fill area remained 

disturbed through at least 1983. Ground scars and vegetation were noted 

through 1988. By 1995 the fill area was mostly vegetated. In 2002* 

through 2005 this fill area was covered with a dark-toned material. 

SWMU 7.5 -Building 100 Trench 

The SWMU 7.5 -Building 100 Trench is located between G Street and the 

SWMU 7.1 -Building 56 Landfill. Several trenches and rectangular-shaped 

ground scars were observed near this location from 1959 (Figure 5) through 

1967. Probable waste disposal area WDA-2 was located within one of the 

trenches. 

WDA-2: In 1959 (Figure 5) a possible excavation area was noted. By 

1962/63 a probable waste disposal was visible within a rectangular-shaped 

trench just north of G Street. Near this trench was a mound of medium-
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toned material (MTMM) likely excavated from the trench. In 1965 evidence 

of waste disposal activity and the rectangular-shaped trench was no longer 

visible. The trench appeared to be covered with light-toned material. T, 

additional open trenches could be seen nearby. One trench was located atop 

a mound of medium-toned mounded material. The second trench was alongside 

this mound. Also noted near this light-toned mound was an area of stained 

ground. By 1967 the trenches appeared to have been filled; the mound of 

medium-toned material remained. This mound could be seen until 1980. 

Just to the west of the Building 100 Trench was a rectangular-shaped 

ground scar first observed in 1957. This ground scar could be the result 

of a former excavation and was visible through 1962/63. 

SWMU 7.7 -Rockwell International Hot Laboratory (RIHL) 

SWMU 7.7- Rockwell International Hot Laboratory is a building located 

in the western part of the Santa Susana Field Laboratory-Area IV, alongside 

24th Street. This building appeared to be in use when first observed in 

1959 (Figure 5). The building was removed before 1998*. During this 

analysis, a smokestack (SS), four possible horizontal storage tanks (HT), 

probable stains, and open storage area OS-16 were observed attached to or 

adjacent to this building. 

OS-16: OS-16 contained material from 1962/63 (Figure 6) to 1998*. 

1962/62 possible stains were noted. Through 1972 no environmentally 

significant conditions or features were identified at this open storage 

area. In 1978 possible drums (DR) were noted and in 1980 possible stains 

were observed. From 1983 through 1998*, no environmentally significant 

features or conditions could be identified at this open storage area. 

SWMU 7.9 - ESADA Chemical Storage Area (ESADA) 

In 

SWMU 7.9- ESADA Chemical Storage Area is located in the far western 

part of the Santa Susana Field Laboratory-Area IV, south of Arness Fire 

Road. In 1959 {Figure 5), a possible trench alongside Arness Fire Road and 

two linear (LIN) ground scars were observed. By 1962/63 the trench 

alongside the road had been widened. A second trench, thinner and located 

perpendicular to Arness Fire Road, was visible at the same location of th 
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ground scar seen on the 1959 photographs. In 1965 two buildings had been 

constructed that were connected by an aboveground pipeline. A trench 

extending almost parallel to Arness Fire Road ended at a probable ground 

scar. By 1967 two trenches extending north-south were identified between 

Arness Fire Road and the buildings. In 1972 dark-toned material was 

observed and the two trenches seen in 1967 appeared to be closed. On the 

1978 photographs, a horizontal storage tank was noted. By 1980 two new 

buildings had been constructed and numerous containers (CONT) were present. 

Containers continued to be identified through 1983. By 1986* these 

containers had been removed. In 1995 a mound of uniform light-toned 

material was visible, but most structures at the ESADA had been removed. 

AOC - Chemistry Laboratory Metals Clarifier (CLMC) 

The AOC - Chemistry Laboratory Metals Clarifier is located immediately 

north of G Street. The Chemistry Laboratory Metals Clarifier is an 

impoundment (IM-6) and appears to be part of processing area PA-4 (see 

Processing Areas section of this report) . 

IM-6: Impoundment IM-6 was first observed on the 1978 photographs 

(Figure 10) but no liquid was visible within the impoundment. By September 

1978* probable liquid was noted. From February 1980* through 1986* the 

impoundment appeared to be dry. In 1987* liquid was observed, and in 1988 

possible liquid was noted. In 1990* through 1995, liquid could be 

identified within this impoundment. Possible liquid was noted in 1998*. 

Through the remainder of the analysis period medium-toned material was 

observed. 

AOC - Pond Dredge Area (PDA) 

The AOC - Pond Dredge Area is located near the western terminus of J 

Street. This area contains fill areas FA-13 and FA-14. 

The eastern part of the Pond Dredge Area was active in 1990*; light

toned mounded material (LTMM) was noted within an excavation area. The 

volume of light-toned material increased through 1993*. Dark-toned mounded 

material (DTMM) was also seen in 1993*. In 1994* and 1995 (Figure 14), 

light-toned mounded material and mounded material covered with scattered 
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vegetation were observed. By 1998* the excavation had been filled with 

material, forming fill area FA-13. This area remained undisturbed through 

2005. 

The western part of the Pond Dredge Area also was active in 1990*; 

piles of light-toned material were noted. By 1992* the surface was covered 

with light-toned material and appeared disturbed; no mounded material could 

be discerned. By 1993* mounds of both light- and dark-toned material 

covered the western part of the Pond Dredge Area forming fill area FA-14. 

This area remained undisturbed through 2005. 

AOC - Systems for Nuclear Auxiliary Power (SNAP) Facility 

The AOC - Systems for Nuclear Auxiliary Power Facility is a building 

located at the northern terminus of 20th Street. This building was first 

observed in 1965 (Figure 7). The building remained active through 1998*. 

Open storage areas (OS-9 and OS-10) are located on the AOC - Systems for 

Nuclear Auxiliary Power (SNAP) Facility. By 2002* the building appeared 

abandoned and the open storage areas near the building no longer contained 

material. By 2003* the building had been removed. During this analysis, ~ 

smokestack, vertical storage tanks (VT) , and stains were observed attache~ 

to or adjacent to this building. 

OS-9: OS-9 is located near the terminus of 20th Street. This open 

storage area was first observed as being in use in 1978 (Figure 10) . The 

open storage area contained material until 1992*. In 1978 stained ground, 

probable stained ground, and a probable horizontal storage tank could be 

seen at this open storage area. No features or conditions of environmental 

significance were observed at this location in 1980. From 1983 through 

1988, stains and probable stains were noted. 

OS-10: OS-10 is located near the terminus of 20th Street. It was 

used to house material from 1978 (Figure 10) to 1998*. In 1978 probable 

stains and two vertical storage tanks were seen. 

present at this open storage area through 1980. 

Probable stains remained 

In 1983 this open storage 

area was no longer in use but was in use again in 1988. 

probable stains could be seen in 1995. 

Possible and 
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Waste Disposal Areas 

WDA-1: This waste disposal area is part of the SWMU 7.3 -Former 

Sodium Disposal Facility (see SWMU and AOC section of this report). 

WDA-2: This waste disposal area may be part of the SWMU 7.5 -Building 

100 Trench (see SWMU and AOC section of this report) . 

WDA-3: This waste disposal area is located atop the SWMU 7.1 -

Building 56 Landfill (see SWMU and AOC section of this report) . 

Processing Areas 

Figures 10 through 15 

PA-4: This processing area is located on the northern side of G 

Street and includes the AOC - Chemistry Laboratory Metals Clarifier (see 

AOC - Chemistry Laboratory Metals Clarifier in this report) . By 1972 

(Figure 9) one building had been constructed at PA-4. From 1978 through 

2005, additional buildings were constructed, impoundment IM-6 was added, 

and this processing area appeared to be active. During the analysis 

period, storage tanks, a crane, a smokestack, possible stains, and possible 

overhead pipelines (OP) were observed. 

PA-5: This processing area is located between J and L streets. 

Buildings were visible at this location as early as 1957 (Figure 4) , but 

environmentally significant activity was not observed until 1978. During 

the years of operation, probable storage tanks, stains, and probable 

overhead pipelines were observed. This processing area remained active 

through the early 1990s, after which, it appeared to be abandoned. By 

2003* all structures related to this processing area had been removed from 

this location. 

Open Storage Areas 

Figures 6 through 15 

Open storage areas house crates or containers of different sizes. All 
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open storage areas identified in the analysis will be labeled on the 

photographic overlays. However, only open storage areas where 

environmentally significant activity was present will be discussed in the 

text. 

OS-9: OS-9 is located near the AOC - Systems for Nuclear Auxiliary 

Power Facility (see SWMU and AOC section of this report). 

OS-10: OS-10 is located near the AOC - Systems for Nuclear Auxiliary 

Power Facility (see SWMU and AOC section of this report). 

OS-11: OS-11 is located near a building at the terminus of G Street. 

OS-11 was first noted as active in 1978 (Figure 10) and contained material 

until 1988. In 1978 possible stains and two possible tank pads were seen. 

In 1980 probable stains, possible debris (DB) and probable leakage from an 

unknown source near a building could be seen. Also visible in 1980 was a 

drainage pathway which directed liquid north through a vegetated area. 

This drainage pathway then appeared to be blocked by rock outcrops, 

resulting in a liquid collection area. Stains were also seen at this open 

storage area in 1983. No features or conditions of environmental 

significance could be identified after 1983. 

OS-16: OS-16 is located alongside the SWMU 7.7 -Rockwell 

International Hot Laboratory (see SWMU and AOC section of this report) 

OS-18: OS-18 is located just west of processing area PA-4. It was 

used to store material from 1986* (Figure 13) to 1995. Probable stains, 

horizontal storage tanks, possible debris and ground scars could be seen 

until 1995. 

OS-22: OS-22 is located just north of processing area PA-4. Material 

was first noted in 1993* (Figure 14) but by 1998* all contained material 

was removed. In 1995 probable stains could be seen. 

OS-23: OS-23 is located just south of processing area PA-4. It was 

used to house material from 1990* (Figure 14) to 1995. Stains and possible 

stains were identified through 1993*. 
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Fill Areas 

Figures 4 through 15 

FA-1: FA-1 is part of the SWMU 7.3 -Former Sodium Disposal Facility 

(see SWMU and AOC section of this report) . 

FA-2: FA-2 is located at the head of a drainage ravine. An access 

road extends north from Arness Fire Road and terminates at this probable 

fill area. The deposition of light-toned material was initiated on FA-2 by 

1957 (Figure 4) and terminated prior to 1962/63, when medium-toned material 

and ground scars were visible. By 1965 the fill area and the mound of 

material had become partially vegetated. Ground scars and scattered 

vegetation were noted in 1967 and the mound had been removed. From 1972 

through 1987*, the fill area was vegetated and there were no signs of 

disturbance, but in 1988, possible disturbed ground was noted. From 1990* 

through 2005, this fill area remained covered with vegetation and no 

activity of environmental significance was observed. 

FA-3: Fill area FA-3 is part of the SWMU 7.1 -Building 56 Landfill 

(see SWMU and AOC section of this report) . 

FA-4: Fill area FA-4 is part of the SWMU 7.1 -Building 56 Landfill 

(see SWMU and AOC section of this report) . 

FA-9: Fill area FA-4 is part of the SWMU 7.1 - Building 56 Landfill 

(see SWMU and AOC section of this report) . 

FA-10: FA-10 is located between G and J streets. Deposition activity 

was initiated after 1983 and ended prior to 1986*. Mounded material 

covered with vegetation was observed through 2005 and remained undisturbed. 

FA-12: FA-12 is located within the boundary of the SWMU 7.3 - Former 

Sodium Disposal Facility (see SWMU and AOC section of this report). 

FA-13: FA-13 is located within the boundary of the AOC - Pond Dredge 

Area (see SWMU and AOC section of this report) . 
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FA-14: FA-14 is located within the boundary of the AOC - Pond Dredge 

Area (see SWMU and AOC section of this report) . 

Impoundments 

Figures 7 through 15 

IM-2: This impoundment is part of the SWMU 7.3 -Former Sodium 

Disposal Facility (see SWMU and AOC section of this report). 

IM-3: This impoundment is part of the SWMU 7.3 -Former Sodium 

Disposal Facility (see SWMU and AOC section of this report). 

IM-6: This impoundment is identified in the collateral data as the 

AOC - Chemistry Laboratory Metals Clarifier located within processing area 

PA-4 (see SWMU and AOC section of this report) . 

IM-7: This impoundment is part of the SWMU 7.3 -Former Sodium 

Disposal Facility (see SWMU and AOC section of this report). 

Miscellaneous Activity 

1965 (Figure 7) Stained ground is observed to the north of G Street. 

1978 (Figure 10) : North of the terminus of G Street is a probable 

outfall (OF). Any liquid (none was observed) emitted from the probable 

outfall would flow north into a drainage ravine. 

1980 {Figure 11) : Dump-truck sized mounds of light-toned material are 

located within a borrow pit south of Arness Fire Road. The amount of 

mounded materials increased through 1983, but by 1988 this material had 

been removed. 

1988 (Figure 13) : Near J and L streets are two mounds comprised of 

tightly packed, dump-truck-sized piles of medium-toned material. Over time 

these mounds appeared to become weathered, compressed, and vegetated. By 

2005 the mounds could not be discerned from the surrounding landscape. 
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EAST SECTION OF SANTA SUSANA FIELD LABORATORY-AREA IV 

Figures 16 through 27 (1957 through 2005) 

Solid Waste Management Units (SWMU) and Areas of Concern (AOC) 

SWMU 7.4 -Old Conservation Yard (OCY) 

SWMU 7.4 -Old Conservation Yard is located in the far eastern part of 

the Santa Susana Field Laboratory-Area IV, north of E Street. The Old 

Conservation Yard was first seen as active on the 1957 photographs (Figure 

16). It remained active through 1995, but by 1998* all contained material 

had been removed. Waste disposal area WDA-4, and open storage areas OS-3 

and OS-4 are located within the boundary of the Old Conservation Yard. 

WDA-4: WDA-4, noted in 1965 (Figure 19), contained possible waste and 

was located at the terminus of an access road. In 1967 probable debris was 

noted at this location. 

OS-3: An open storage area was active at this location in 1959 

(Figure 17), but no conditions of environmental significance were observed. 

In 1962/63 ground scars and debris were noted at this open storage area, 

and it contained material until 1978. Possible debris could be seen in 

1965 and stains were discerned on the 1967 photographs. By 1967 the areal 

extent of this open storage area had been increased. By 1972 possible 

stains and possible debris were noted. By 1978 all material had been 

removed from this open storage area. 

OS-4: An open storage area was active at this location in 1957 

(Figure 16) , but no features of environmental significance were observed. 

In 1959 possible stains were noted at this open storage area. Materials 

were contained at this location until 1998*. In 1959 through 1980, stains, 

probable stains, and possible stains were noted. Probable debris piles 

could be seen in 1983 but were removed prior to 1986*. In 1988 a tanker, 

several transportation trailers (TT}, and possible stains were observed. 

Only transportation trailers were noted by 1995. Refuse containers and 

stains were identified in 1998* and were removed by 2002*. After 2002* 

ground scars and vegetation could be seen at this location. 
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SWMU 7.6 -Radioactive Materials Handling Facility (RMHF) 

SWMU 7.6 -Radioactive Materials Handling Facility is located at the 

north terminus of 12th Street atop a portion of fill area FA-8. The 

Radioactive Materials Handling Facility is comprised of several buildings 

and open storage facilities. This area was active from 1959 (Figure 17) 

through 2005. During this time period, overhead pipelines, a smokestack, 

stains, dark-toned material, and a crane were observed. In 1965 open 

storage area OS-1 and a possible aboveground pipeline were visible. This 

possible aboveground pipeline extended west to impoundment IM-4 (see 

Impoundments section of this report) . This pipeline/drainage channel was 

observed throughout this analysis. From 1967 through 1980, an aboveground 

pipeline was seen extending from a building and terminating near the north 

end of this facility. In 1980 this aboveground pipeline appeared to enter 

a subsurface feature. In 1995 an area of stained ground was observed. By 

2005 earth-moving activity was visible at the base of the Radioactive 

Materials Handling Facility. 

OS-1: The open storage area was in use in 1962/63 (Figure 18), but· 

features of environmental significance were observed. In 1965 possible 

stains were noted at this open storage area. Material was contained at 

this location through the remainder of the analysis period. Possible 

stains, probable stains, and stains were identified through 1978. Also 

noted in 1978 were probable debris and a possible crane. From 1980 through 

1987*, no environmentally significant features or conditions were observed. 

In 1988 and 1990*, stains and probable stains were again identified. After 

1990* no environmentally significant features or conditions were observed 

at this open storage area. 

SWMU 7.8 -New Conservation Yard (NCY) 

SWMU 7.8 - New Conservation Yard is located in the far eastern part 

of the Santa Susana Field Laboratory-Area IV, south of E Street. No 

activity was observed at this location until 1965 (Figure 19) , when a 

possible construction area was observed along G Street. A building was 

added at this location by 1967. No environmentally significant features or 

conditions were noted with this building through the analysis period. In 
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1978 an open storage area (OS-6) was observed. 

remained active through at least 1998*. 

This New Conservation Yard 

OS-6: In 1978 (Figure 22) open storage area OS-6 was in use within 

the New Conservation Yard. This open storage area remained active through 

at least 1998*. Stains were first identified within this open storage area 

in 1978. From 1980 to at least 1983 possible debris and probable debris 

were identified. Also, a probable drainage ditch connected this open 

storage area to a natural drainageway to the south. This drainageway 

directs runoff toward an offsite impoundment. Stains continued to be seen 

until 1988 and possible stains were noted on the 1990* photographs. In 

1995 refuse containers were seen and remained at this open storage through 

at least 1998*. 

SWMU 7.10 - Former Coal Gasification PDU (FCG PDU) 

SWMU 7.10 - Former Coal Gasification PDU, located on the eastern side 

of 17th Street, appears to be a processing area (PA-3). This area was 

active by 1959 (Figure 17). Additional buildings were added by 1965. By 

2005 all structures had been removed from this location. 

PA-3: Two buildings were observed at processing area PA-3 in 1959 

(Figure 17) Additional buildings were constructed through 1965, when all 

main structures were in place. This processing area appeared to remain 

active through at least 1995. By 1998* several buildings and the storage 

tanks had been removed. By 2002* grounds scars and only one building were 

observed at this location, but by 2005 all the buildings had been removed. 

During the years of operation, storage tanks, overhead pipelines, a 

smokestack, open storage areas, stains and ground scars were identified. 

From 1978 to 1990* a probable conveyor connected processing area PA-3 to a 

coal storage area to the south. A drainage channel carried runoff from 

this processing area into impoundment IM-5 {see Impoundments section of 

this report) in 1965 and 1967. 

AOC - Former Hazardous Materials Storage Area (HMSA) 

The AOC - Former Hazardous Materials Storage Area is located near a 
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group of buildings on the western side of 17th Street. The Former 

Hazardous Materials Storage Area is located on processing area PA-l (see 

Processing Areas section of this report) . 

The Former Hazardous Materials Storage Area was first noted on the 

1959 photographs (Figure 17). In 1959 a new building, a possible below 

ground/recessed area, and a possible stain were observed. The possible 

recessed area remained visible in 1962/63 and a possible underground 

storage tank (UST) was noted. These features could not be confirmed on the 

1965 or 1967 photographs and no environmentally significant features could 

be seen in 1972. By 1978 a probable open storage area was observed housing 

approximately six to eight objects, each about one-fourth the size of an 

automobile (features not annotated). In 1980 probable staining was 

observed, and in 1983 and 1987* an area of dark-toned material was visible. 

By 1988 no environmentally significant features or conditions were noted. 

In 1990* and 1992*, areas of possible staining were noted. By 1993* this 

area no longer appeared active. In 1998* approximately twelve containers, 

each about the size of an automobile, were observed at this location. By 

2002* the containers and the building had been removed from the Former 

Hazardous Materials Storage Area. 

AOC - Sodium Reactor Experiment Area (SRE) 

The AOC - Sodium Reactor Experiment Area is located at the terminus of 

E Street. It was active from 1957 (Figure 16) through 1998*. By 2002* all 

of the structures were removed from this area. Processing area PA-2, 

impoundment IM-1, and possible impoundment IM-8 are located on the Sodium 

Reactor Experiment Area. 

PA-2: In 1957 (Figure 16) a collection of buildings was visible at 

this location. By 1967 a building with two cooling fans was removed. This 

processing area remained active through at least 1998*. By 2002* all 

structures had been removed. In 2002* ground scars and vegetation were 

seen at this location. During the years this processing area was 

operating, storage tanks, aboveground pipelines, overhead pipelines, open 

storage areas, stains, light- and dark-toned material, and trailers were 

identified. Connected to this processing area were several aboveground 

pipelines. On the 1978 and February 1980* photographs, an excavation are 
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was noted alongside a building at this processing area. 

was filled by 1983. 

This excavation 

An aboveground pipeline appeared to connect this processing area to a 

vertical storage tank located on a rock outcrop immediately to the north. 

This vertical storage tank was removed by 1978. 

IM-1: A drainage channel leads from processing area PA-l to this 

impoundment located at the head of a drainage ravine. In 1957 (Figure 16) 

saturated material was seen in this impoundment. From 1959 through 1983 

liquid or possible liquid was observed within this impoundment. By 1986* 

the impoundment was dry. This impoundment supported vegetation through the 

remainder of the analysis period and was not utilized. 

IM-8: In 1959 (Figure 17) no liquid could be seen in this possible 

impoundment. An aboveground pipeline appeared to extend from near this 

possible impoundment to processing area PA-2. By 1962/63 a light-toned 

object (LT OBJ) was visible at this location and this possible impoundment 

was likely inoperative. 

AOC - SE Drum Storage Yard (SDSY) 

The AOC - SE Drum Storage Yard is located near the southern boundary 

of the Santa Susana Field Laboratory-Area IV. This open storage area was 

visible only on the 1962/63 photographs (Figure 18) and contained 

containers at that time. No features or conditions of environmental 

significance were observed at this location through the analysis period. 

Waste Disposal Areas 

Figure 19 through 25 

WDA-4: This waste disposal area is associated with the SWMU 7.4 -Old 

Conservation Yard (see SWMU and AOC section of this report} . 

WDA-5: In 1967 (Figure 20} a possible waste disposal area was noted 

atop an area of disturbed ground to the northwest of processing area PA-l. 

In 1972 only a ground scar and partial vegetation were observed. 
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WDA-6: In 1978 (Figure 22), this possible waste disposal area was 

located alongside open storage area OS-7 and north of processing area PA-J 

Possible solid waste and debris were identified at this location. 

WDA-7: This probable waste disposal area is located west of 

processing area PA-2 on an area of disturbed ground. On the September 

1978* photographs, a probable pit containing dark-toned material was 

observed at this location. By February 1980* the probable pit could not be 

identified; however, a mound of light-toned material was observed nearby. 

In October 1980 (Figure 23) , the mound of light-toned material was no 

longer observed, and may have been spread on the ground surface at this 

location. In addition, a possible ground stain was noted. 

WDA-8: In 1988 (Figure 25) this waste disposal area could be seen 

adjacent to the southern side of G Street. In 1988 solid waste, debris, 

stains, and disturbed ground were observed. Probable debris was noted at 

this location in 1987* and in June 1990*. No further activity was 

observed, and by 1995 this area was partially vegetated. 

Processing Areas 

Figures 17 through 27 

PA-l: This processing area is located on 17th Street and is comprised 

of several buildings constructed between 1957 and 1959 (Figure 17). A 

building with two cooling fans was added to this area by 1965. This 

processing area appeared to be operational until 1998*. From 1959 through 

1998* storage tanks, overhead pipelines, stains, open storage areas, a 

smokestack, and a possible crane were observed. Runoff from this 

processing area appeared to be directed south and into impoundment IM-5 

(see Impoundments section of this report) . In 1988 a new grouping of 

overhead pipelines was observed. These pipelines extended north from this 

processing area, to a building near a new structure with four cooling fans. 

By 2003* most structures comprising this processing area had been removed, 

and only two buildings were observed. The AOC - Former Hazardous Materials 

Storage Area is associated with this processing area (see SWMU and AOC 

section of this report) . 
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PA-2: Processing area PA-2 is part of the AOC - Sodium Reactor 

Experiment Area (see SWMU and AOC section of this report) . 

PA-3: Processing area PA-3 coincides with the SWMU 7.10 -Former Coal 

Gasification PDU facility (see SWMU and AOC section of this report). 

PA-6: This processing area is located atop fill area FA-5 just west 

of the AOC - Sodium Reactor Experiment Area. A building was first observed 

at the PA-6 location in 1978 (Figure 22) . By 1980 the building appeared 

surrounded by an open storage area (OS-14) and in 1983, stains were noted 

at this location. From 1988 to 1998*, storage tanks, stains, an overhead 

pipeline, a revetment, open storage, dark-toned material, and medium-toned 

mounded material were identified on the area. By 2002* only the building 

and a vertical storage were observed. 

Open Storage Areas 

Figures 17 through 27 

OS-1: OS-1 coincides with the SWMU 7.6- Radioactive Materials 

Handling Facility (see SWMU and AOC section of this report). 

OS-2: OS-2 is located immediately south of the SWMU 7.6 - Radioactive 

Materials Handling Facility. This area was first noted in use in 1967 

(Figure 20). Stains were identified on the 1967 photographs. From 1972 

through 1990*, this open storage area was infrequently used and no 

environmentally significant conditions or features were noted during this 

time period. 

OS-3: OS-3 is encompassed within the SWMU 7.4 -Old Conservation Yard 

(see SWMU and AOC section of this report) . 

OS-4: OS-4 is encompassed within the SWMU 7.4 -Old Conservation Yard 

(see SWMU and AOC section of this report) . 

OS-6: OS-6 is encompassed within the SWMU 7.8 -New Conservation Yard 

(see SWMU and AOC section of this report) . 
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OS-7: OS-7 is located just north of processing area PA-l. It was 

first noted in use in 1978 (Figure 22) but by 1980 all material had been 

removed. Probable stains were noted at this open storage area. 

OS-13: OS-13 is located near impoundment IM-4. Possible stains were 

noted in 1980 (Figure 23) through 1983. Heavy equipment (HE) was also seen 

in 1983. By 1988 contained material and heavy equipment were removed from 

this open storage area. 

OS-14: This open storage was in use west of the AOC - Sodium Reactor 

Experiment Area in 1980 (Figure 23) . No environmentally significant 

activity was observed that year. In 1983 possible stains were noted within 

open storage area OS-14. In 1988 this open storage became a component of 

processing area PA-6 (see Processing Areas section of this report) . By 

1993* this open storage area was no longer in use. 

OS-15: OS-15 is located near the intersection of G and 20th streets. 

It contained material from 1962/63 (Figure 18), when stains were observed, 

to 1967. Probable and possible stains could be seen in 1967. 

OS-17: OS-17 is located near the intersection of 12th and G streets. 

It contained material from 1978 (Figure 22) until 2003*. No 

environmentally significant features were noted until 1988 when stains were 

observed. These stains could also be seen in 1995. A pool of possible 

standing liquid was also observed in 1995. Possible stains were observed 

through 2002*. In 2003* no environmentally significant activity was noted 

at this open storage area. 

OS-19: OS-19 is located north of processing area PA-3 (Figure 26). 

It contained material from 1990* to 2003*. In 1994* stains were observed. 

Probable stains continued to be observed in 2002*. 

OS-20: OS-20 is located near the intersection of G and 17th streets 

(Figure 26) It contained material from 1993* through 2005. In 1995 dump-

trucks (not annotated) , probable refuse containers and stains could be 

seen. After 1998* no environmentally significant features or conditions 

could be identified. 

28 

Redacted 



OS-24: OS-24 is located near a building adjacent to lOth Street 

(Figure 26) It contained material from 1992* to 2002*. From 1995 through 

2002*, probable and possible stains could be seen. In 2003* dark-toned 

material was identified and in 2005, ground scars were evident. 

Fill Areas 

Figures 16 through 27 

FA-5: FA-5 is located at the head of a ravine immediately west of the 

AOC - Sodium Reactor Experiment Area. Deposition activity was initiated 

after 1954*, and by 1957 (Figure 16) uniform light-toned material was seen 

at this fill area. From 1959 through 1962/63 deposition activity 

continued. In 1962/63 the fill area had been configured into an upper 

section and a lower section. By 1965 deposition activity appeared to have 

ceased. From 1967 through 1972 no activity was observed. In 1978 a 

building had been constructed on this fill area, and by 1988 processing 

area PA-6 was visible (see Processing Areas section of this report) . 

FA-6: FA-6 is located near the intersection of G and E streets. 

Deposition activity commenced after 1954*, and by 1957 (Figure 16) uniform 

light-toned material (not annotated) had been placed and graded at this 

location. By 1959 a parking area has been constructed on this fill area. 

FA-7: FA-7 is located in the far northeast part of Santa Susana Field 

Laboratory-Area IV. Part of the SWMU 7.4 -Old Conservation Yard (see SWMU 

and AOC section of this report) is located atop this fill area. By 1965 

(Figure 19) uniform light-toned material had been deposited on FA-7. 

Deposition activity continued through at least 1967, increasing the areal 

extent of this fill area. By 1972 deposition activity appeared to have 

ceased. 

FA-8: FA-8 is located north of processing area PA-l along the north 

boundary of the Santa Susana Field Laboratory-Area IV. Deposition activity 

commenced after 1957, and by 1959 (Figure 17) uniform light-toned material 

had been deposited. The areal extent of this fill area increased 

marginally by 1962/63. Deposition activity ceased thereafter, and in 1965 

no changes to areal extent could be identified. The SWMU 7.6 -Radioactive 
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Materials Handling Facility (see SWMU and AOC section of this report) was 

constructed atop this fill area. 

FA-ll: FA-ll is located south of the intersection of G and 20th 

streets (Figure 23) . In February 1980* two mounds of material composed of 

smaller, dump-truck-sized mounds were on the fill area. Deposition 

activity continued through the mid-80s, and by 1988 material had been added 

to the mounds forming one large mound. Through the remainder of this 

analysis, no environmentally significant activity was noted at this fill 

area and it became vegetated. 

Impoundments 

Figures 16 through 27 

IM-1: This impoundment is located on the AOC - Sodium Reactor 

Experiment Area (see SWMU and AOC section of this report) . 

IM-4: This impoundment, first seen in 1965 (Figure 19), is located to 

the west of the SWMU 7.6 -Radioactive Materials Handling Facility, atop 

fill area FA-8. In 1965 liquid was observed within this impoundment. A 

possible aboveground pipeline/drainage channel was seen near the 

impoundment from 1965 through 2005, and appeared to direct runoff from the 

SWMU 7.6 -Radioactive Materials Handling Facility into this impoundment. 

Liquid was observed in the impoundment at least through 1978, and in 1980 

the impoundment was empty. In 1983 possible liquid was noted. Through the 

remainder of the analysis period, liquid or possible liquid was identified 

within this impoundment. 

IM-5: This impoundment is located south of the intersection of G and 

17th streets. From 1965 (Figure 19) through at least 1967, liquid was 

observed within this impoundment. Runoff from processing area PA-l, 

including the AOC - Former Hazardous Materials Storage Area, and the SWMU 

7.10 - Former Coal Gasification PDU, may have been directed into this 

impoundment. In 1972, the impoundment appeared empty and dense vegetation 

was identified within it. This impoundment was not utilized through the 

remainder of this analysis; however, a drainage pathway was visible at the 

location. 
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IM-8: This possible impoundment is located within the AOC - Sodium 

Reactor Experiment Area (see SWMU and AOC section of this report) . 

Miscellaneous Activity 

1957 (Figure 16): A possible underground structure with an adjoining 

possible smokestack is observed near 12th Street. It was last observed in 

1967. 

1959 (Figure 17): Medium-toned mounded material, light-toned mounded 

material (LTMM) including a mound with a cover tarp, and light-toned 

material are located immediately north of the Former Coal Gasification PDU. 

This material was observed from 1959 through 1962/63. 

1978 (Figure 22) : A large swath of stained ground is located at the 

eastern boundary of the Santa Susana Field Laboratory-Area IV. 
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GLOSSARY 

Access Road (AR) -A paved or unpaved route of vehicular access. 

Berm/Dike - An embankment of either natural or man-made materials that 
impounds liquids, solids or other materials, or controls flood waters. 

Building (B) - A relatively permanent, essentially boxlike construction having 
a roof. 

Cleared Area (CA) - An area from which man has removed trees, shrubs, or other 
natural vegetative cover. 

Container (CONT) Any portable device in which material is stored, 
transported, handled, or disposed. 

Dark- (DT), Medium- (MT) , or Liqht-Toned (LT) - Tones of features in question 
are compared with the darkest and lightest tones of gray (if using B&W 
photography) on the print. 

Debris (DB) - The remains of anything that can be identified as being broken 
down, destroyed, demolished, or dismantled. 

Disturbed Ground (DG) - A rough area where the ground surface has been dug up 
or overturned. 

Excavation Area (EX) - An area where earth or other material is being removed 
in order to alter the ground level (e.g., building construction). 

Face - The wall or slope of a mine, extraction, excavation, landfill, or fill 
area at which work is progressing (e.g., working face, fill face). 

Fill (FL) - Earth, stones, or other material that is used to build up the 
level of an area of ground. 

Fill Area (FA) - An area where material is being deposited to fill a 
depression; or area where materials have been added, altering the elevation of 
the ground surface. 

Graded Area (GR) - An area where the surface of the ground has been leveled or 
altered by a vehicle pulling or pushing a wide blade. 

Ground Scar (GS) - An area of bare soil, apparently the result of human 
activity. 

Impoundment (IM) - A topographic depression, excavation, or diked area, 
primarily formed from earthen materials and designed to hold accumulated 
liquid. 

Linear (LIN) - An adjective that describes the straight-line nature of 
features on the terrain or on maps and images. 

Liquid {LQ) - Used when discussing impoundments, lagoons, catchment basins, or 
features that contain a liquid or when discussing discharge from outfalls, at 
storm drains, or tank trucks. 

Material {M) - Raw or waste materials on or in the vicinity of the site. 

Mounded Material {MM) - Piles of raw or waste materials on or in the vicinity 
of the site. 

Outfall {OF) - The place where an effluent is discharged into the environment. 
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Open Storage Area (OS) - An area of open-air (outdoor) storage of 
containerized, raw or waste materials, within industrial or manufacturing 
sites. 

Processinq Area (PA) - A grouping of buildings and associated structures 
(storage tanks, pipelines, impoundments, open storage areas) focused on 
research, design, assembly, production, and testing of products and equipment. 

Solid Waste (SW) - Any discarded material other than fluids, including solid 
or semi-solid material resulting from industrial, commercial, mining, and 
agricultural operations, and from community activities. 

Stain (ST) - A residue or discoloration resulting from a spill, discharge, or 
removed/dispersed materials. 

Standing Liquid (SL) - A small, shallow, temporary collection of liquid, not 
necessarily waste. 

Tanks - Vertical tanks (VT), horizontal tanks (HT), pressure tanks (PT) , tank 
farms, and solid waste management units. A large receptacle, container, or 
structure for holding liquid or gas. 

Trench (TR) - A long, narrow excavation unrelated to drainage. 

Waste Disposal Area (WDA) - An area where waste materials are discarded. 
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3-241 150727 
EPA 02-00-80 1:40,000 B&W VEN 5-28,5-30 86647,86648 
USGSct 11,23 10-21-80 1:24,000 B&W GS-VEZS 247-249 DI0000220 
AIRPHO 12,24 08-21-83 1:36,000 B&W UNK V-66 150753 
USDA/FSAct 08-29-86 1:60,000 CIR HAP84 222-224 DI0000237 
AIRPHO 01-10-87 1:18,000 B&W UNK V-67,V-66-2, 150755,150756, 

V-75,V-76 150757,150758 
AIRPHO 01-12-87 1:18,000 B&W UNK LR-4 150759 
PAS 13,25 10-10-88 1:24,000 cc PWVEN 102-104 86649-86651 
USGSct 07-18-89 1:40,000 CIR NAPP 10,139-142 DI0000236 
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AERIAL PHOTOGRAPHS 

Photo a source 

CAS INC 
USDA/FSAd 
AIRPHO 

CAS INC 

USDA/FSA 

CAS INC 

CAS INC 

USDA/FSAd 
USDA/FSAd 

USDA/FSAd 
USDA/FSAd 
USDA/FSAd 

aAIRPHO 
CAS INC 
EPA 

NAS/VIP 

PAS 

Date of Original Film Mission 
Figureb acquisition scale type c I.D. 

06-07-90 1:40,000 B&W C82 
09-07-90 1:40,000 CIR NAPP 
01-15-92 1:36,000 cc UNK 

05-10-93 1:24,000 B&W C88 

06-01-94 1:40,000 B&W NAPP 

14,26 06-19-95 1:24,000 B&W C113 

12-07-98 1:24,000 B&W C-130 

06-05-02 1:40,000 CIR NAPP 
06-11-02 1:40,000 CIR NAPP 

11-10-03 1:40,000 cc NAIP03 
07-14-04 1:40,000 cc NAIP04 

15,27 06-08-05 1:40,000 cc NAIP05 

Air Photographics, Inc., Martinsburg, Virginia 
Continental Aerial Surveys, Inc., Bartow, Florida 

Source 
frame # 

18-20 
49,50 
77,67, 

76,66/67 
107-110' 
137-139 
195-198, 
211-214 
113-115' 

63-65 
143-146 

85-88 
230 

273-275 
285-288 

DOQQ 
DOQQ 
DOQQ 

United States Environmental Protection Agency, Environmental 
Sciences Division, Las Vegas, Nevada 
National Aerial Survey Center Corp./Visual Image Presentations, 
Silver Spring, Maryland 
Pacific Aerial Surveys, Oakland, California 

EPIC 
ID # 

150728-150730 
DI0000236 
150762,150763, 
150764,150765 
150731-150734, 
150735-150737 
150707-150710, 
150711-150714 

86652-86654, 
150740-150742 
150743-150746, 
150747-150750 
DI0000236 
DI0000236, 
DI0000236 
DI0000238 
DI0000238 
DI0000238 

UCSB 
USDA 
USDA/FSA 

University of California at Santa Barbara, Santa Barbara, California 
U.S. Department of Agriculture, Salt Lake City, Utah 
U.S. Department of Agriculture, Farm Service Agency, 
Salt Lake City, Utah 

USGS U.S. Department of Interior, U.S. Geological Survey, Washington, D.C. 
WHIT Fairchild Aerial Photography, Whittier College, Whittier, California 

bPhotographs listed with no figure number were analyzed but not placed 
in this report. 

cB&W Black-and-white 
CIR Color infrared 
CC Conventional Color 

dDigital diapositive (see Methodology section) 
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FIGURE 1. SITE LOCATION MAP, CALIFORNIA (USGS, 1972). 
APPROXIMATE SCALE 1:3,600,000 
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FIGURE 2. LOCAL SITE LOCATION MAP, CALABASAS, CA (USGS, 1967) AND 
SANTA SUSANA, CA (USGS, 1969). APPROXIMATE SCALE 1:14,370. 
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FIGURE 3. SANTA SUSANA FIELD LABORATORY- AREA IV, DECEMBER 22,1952. APPROXIMATE SCALE 1:7,400. 
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FIGURE 4. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, AUGUST 19, 1957. 
APPROXIMATE SCALE 1:3,750. 
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FIGURE 5. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, AUGUST 21, 1959. 
APPROXIMATE SCALE 1:3,500. 
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FIGURE 6. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, 1962/1963. 
APPROXIMATE SCALE 1:3,490. 
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FIGURE 7. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, MARCH 1, 1965. 
APPROXIMATE SCALE 1:3,455. 
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FIGURE 8. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, AUGUST 13, 1967. 
APPROXIMATE SCALE 1 :3,430. 
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FIGURE 9. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, APRIL 20, 1972. 
APPROXIMATE SCALE 1:3,475. 
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FIGURE 10. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, MAY 16, 1978. 
APPROXIMATE SCALE 1:3.445. 
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FIGURE 11. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, OCTOBER 21, 1980. 
APPROXIMATE SCALE 1:3,475. 
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FIGURE 12. SANTA SUSANA FIELD LABORATORY - AREA IV, WEST SECTION, AUGUST 21, 1983. 
APPROXIMATE SCALE 1:3,520. 
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FIGURE 13. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, OCTOBER 10, 1988. 
APPROXIMATE SCALE 1 :3,360. 
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FIGURE 14. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, JUNE 19, 1995. 
APPROXIMATE SCALE 1:3,445. 
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FIGURE 15. SANTA SUSANA FIELD LABORATORY- AREA IV, WEST SECTION, JUNE 8, 2005. 
APPROXIMATE SCALE 1:3.455. 
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FIGURE 16. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, AUGUST 19, 1957. 
APPROXIMATE SCALE 1 :4,020. 
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FIGURE 17. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, AUGUST 21, 1959. 
APPROXIMATE SCALE 1:3,430. 
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FIGURE 18. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, 1962/1963. 
APPROXIMATE SCALE 1:3,380. 

18 
Redacted 



FIGURE 19. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, MARCH 1, 1965. 
APPROXIMATE SCALE 1:3,440. 
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FIGURE 20. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, AUGUST 13, 1967. 
APPROXIMATE SCALE 1:3,350. 
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FIGURE 21. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, APRIL 20, 1972. 
APPROXIMATE SCALE 1:3,350. 
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FIGURE 22. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, MAY 16, 1978. 
APPROXIMATE SCALE 1:3,415. 
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FIGURE 23. SANTA SUSANA FIELD LABORATORY - AREA IV, EAST SECTION, OCTOBER 21, 1980. 
APPROXIMATE SCALE 1 :3,405. 
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FIGURE 24. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, AUGUST 21, 1983. 
APPROXIMATE SCALE 1 :3,455. 
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FIGURE 25. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, OCTOBER 10, 1988. 
APPROXIMATE SCALE 1 :3,420. 
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FIGURE 26. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, JUNE 19, 1995. 
APPROXIMATE SCALE 1:3,390. 
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FIGURE 27. SANTA SUSANA FIELD LABORATORY- AREA IV, EAST SECTION, JUNE 8, 2005. 
APPROXIMATE SCALE 1 :3,480. 
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FINAL 
FORMER EMPLOYEE INTERVIEW REPORT 
SANTA SUSANA FIELD LABORATORY SITE 

AREA IV RADIOLOGICAL STUDY 
VENTURA COUNTY, CALIFORNIA 

1.0 INTRODUCTION 

This report presents the U.S. Environmental Protection Agcncy·s (EPA "s) cCf(xts to interview 
fonner employees working in Area IV of the Santa Susana Field Laboratory (SSFL). The 
interview project v.-as a critical component in developing an accurate historical site assessment 
(HSA) for the SSFL, as well as informing EPA ·s Area IV radiological characterization study. 

l.l Background 

SSFL is located approximately 30 miles northwest of downtown Los Angeles. California, in the 
southeast corner of Ventura County. It consists of approximately 2,850 acres of hilly terrain. 
SSFL is separated into four administrative areas that reflect historical operations and ownership. 
Areas I, II, and III were used for rocket engine testing, while Area IV was used for nuclear 
research and development. EPA is currently conducting a radiological characterization study of 
Area IV. 

In 194 7, North American Aviation (NAA) established SSFL for testing of liquid-fueled rocket 
engines and associated components. Later uses of SSFL included nuclear energy research and 
development activities. NAA ·s rocket development division became known as Rocketdyne and 
the nuclear research division became known as Atomics International (AI). Rocketdyne later 
became part of Rockwell Intemational Corporation and in 1996 was bought by The Boeing 
Company (Boeing). 

Beginning in 1953, AI conducted two types of research sponsored by the U.S. Department of 
Energy (DOE), and its predecessor agency the U.S. Atomic Energy Commission (AEC): civilian 
nuclear energy research; and testing of liquid metals in non-nuclear components. These 
operations were conducted within 90 acres of SSFL Area IV. The facilities within these 90 acres 
would later be referred as the Energy Technology Engineering Center (ETEC). 

The nuclear energy research activities became increasingly active from 1953 through the late 
1960s. After that time, activities declined until 1988, when most nuclear operations ceased. A 
few facilities remained active beyond 1988. As a result of operations conducted at SSFL, many 
buildings and land areas became radiologically and chemically contaminated. Starting in the 
early 1990s and continuing to the present, DOE has been perfom1ing decontamination and 
decommissioning activities of the nuclear facilities in Area IV. 
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1.2 Purpose 

A key purpose of EPA's interview effort was to verify and add to the overall understanding of 
past operations at SSFL Area IV. First-hand knowledge from fonner employees was included as 
a component of EPA's HSA. The HSA, in tum, served to suppoti decisions made for the Area 
IV radiological characterization study, specifically by directing soil sampling teams to potential 
source areas of radiological contamination. Interviewee infonnation strengthened the accuracy 
and completeness of the HSA and helped to focus sampling effmis. Interviewees were able to 
provide operational information of interest including specific radionuclides of concern at SSFL; 
locations where radioactive material was used and handled; waste management and disposal 
practices; and descriptions of incidents. releases, or unusual occurrences. This information aided 
in the understanding of where potential contamination may exist. Accounts of SSFL operations 
by the employees who worked there provided confirmation of documented evidence, information 
lacking ft\)m the historical record, and a depiction of how standard operating procedures were 
put into practice. EPA· s l-ISA summarized interviewee inf(mnation as it pertained to speci fie 
building areas. The HSA was one of many lines of evidence EPA used to select soil sample 
locations in SSFL Area IV to further characterize the region. 

2.0 METHODOLOGY 

EPA· s interview effort occurred in two phases: an effort by EPA alone, and a joint effort 
between EPA and DOE. DOE simultaneously conducted its own interview effort, which is 
described further in DOE's document titled Santa Susana Field Laboratmy Former Worker 
Interviews. This section will describe the general interview process, including the identification, 
screening, and interviewing of former SSFL employees through both the EPA only and joint 
DOE/EPA efforts. It will also discuss the pursuit of follow-up interviews and protection of 
confidentiality. 

The former employee interviews conducted by EPA and EPA/DOE were completed by multiple 
personnel in multiple teams. These personnel were all f~uniliar with the SSFL site and the 
EPA/DOE missions at Area IV. Individual interviewers were as follows: 

• Mr. Gregg Dempsey, EPA 
• Mr. Andrew Taylor, EPA 
• Ms. Kimberly Clower, HGL 
• Ms. Wendy Green Lowe, P2 Solutions 

2.1 General Process 

Interviewees were identified directly by EPA and DOE in one of two manners: public advertising 
or direct mailing. To maintain privacy, DOE reached out to fom1er SSFL employees originally 
through letters mailed by Boeing, while EPA initially solicited interviews through a public news 
release and newspaper advertisements. Additionally, former employees were identified indirectly 
through conversations with community stakeholders, document reviews, screening phone calls, 
and full interviews. These individuals also were sought out for interviews. 
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Upon receiving the name of a former employee through any one of the methods described above, 
EPA and/or DOE conducted research to determine or verify contact information and then 
reached out to the fonner employee via telephone. If the former employee was willing, a brief 
screening call was conducted to collect basic information, ensure the fonner employee worked in 
SSFL Area IV, and confirm whether the employee would be agreeable to an in-depth interview. 

Interviews were generally conducted in person at the former employee's home. Audio 
recordings and/or notes were taken during the interviews and transcribed into inten·iew 
summaries. Aerial photographs were used to help orient former employees to the site during the 
time of their employment and pinpoint locations of known or potential contamination. 
Information collected in interviews was incorporated in EPA's HSA and Area IV radiological 
study, as appropriate. 

2.2 Solicitation of Interviews 

On July 21, 2009, DOE issued a letter to l(mncr and current employees of SSFL through Bol'ing. 
This letter informed employees of DOE. s own historical interview project and provided options 
for leaming additional information. A postcard was included in the letter that allowed 
employees to indicate interest in DOE. s interview project and provide their contact information 
for follow up. Approximately 307 postcards were retumed to DOE signifying further interest in 
the interview project. 

On November I 0, 2009, EPA issued a news release soliciting assistance from fonner employees 
of SSFL Area IV in identifying potential radiological contamination at the site. EPA requested 
interviews with former employees, as well as written information and photographs associated 
with radiological activities at SSFL. The news release noted that interviews could be conducted 
by EPA representatives only, DOE representative only, or jointly by EPA and DOE 
representatives. EPA also placed advertisements in the Los Angeles Duizy NeH·s, the Simi Valley 
Acorn, and the Ventura Coun(y Star seeking t(mner SSFL employees for intcrviev,:s. These 
requests to interview fonner employees were also picked up by the local radio and numerous 
websites actively reporting on SSFL. Additionally, a less fonnal request for infonnation from 
former SSFL employees appeared in a May 2009 EPA fact sheet. EPA received approximately 
35 calls and/or emails from these solicitations. Because EPA· s request to interview fonner 
employees was published to the general public, responses came in fi·om fonner employees as 
well as from community stakeholders, residents in areas surrounding SSFL, and survivors of 
fom1er employees that thought they had information pertinent to EPA· s investigation. 

Along with the initial EPA and DOE outreach efforts, document review, community stakeholder 
meetings, screening interviews, and full interviews produced additional fom1er employee names 
and contact information. This information was collected and pursued. In many cases, the name 
of a former employee was the only piece of infonnation available. Occasionally, a last known 
city or last known address was also provided. Regardless of details, EPA, DOE and their 
representatives examined multiple research databases to detennine if the former employee was 
still alive, where he or she may be living, and what telephone contact information was available. 
Over 150 individual names were researched as part of EPA's interview effort. 
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2.3 EPA Interviews 

EPA began conducting telephone screening and interviews in late 2009. A telephone screening 
script was developed to help gauge the type of information a former employee could provide, 
ensure it was relevant to EPA· s investigation, and determine if the fonner employee could 
participate in a formal interview. Screening call questions included: 

• When did you work at Santa Susana'1 

• What type of work did you do'7 
• What areas of the complex did you work in? 
• Did you work with or around any radioactive materials or \vastcs? 

The complete EPA Former Employee Screening Call Script is attached as Appendix i\. In some 
instances, it was discovered that an employee did not \vork in SSFL Area IV. Additionally, in 
the case of community members, local residents, and survivors, calls were often related to 
providing a specific piece of infonnation thought to be helpful, but not necessarily useful for 
EPA's goal of characterizing Area IV. EPA conducted 75 screening calls in its initial interview 
effort. 

Upon establishing knowledge of SSFL Area IV operational activities and consent for a future 
interview through the screening call, EPA clevelopccl a list of interviewees, primarily Conner 
employees. to be schcclulecl for interviews. This list included 48 individuals. It should be noted 
that some interviewees also were ultimately interviewed by DOE. 

EPA developed an interview script specific to assisting with its radiological characterization 
study of Area IV. This script served as a guide and was not meant to be inclusive of all 
questions asked in an interview. Some interviews followed the line of questioning closely, while 
others were modified, as appropriate, based on an interviewee's responses. The interview script 
began with questions from the screening call script as a way to review infonnation already 
provided and serve as a basis for asking more detailed questions. A set of 13 new questions 
focused on operational details, radiological material usc, waste storage and disposal, potential 
releases or spills, and pathways of release. Interview questions included: 

• Describe your typical work activities at SSFL and where they occurred. How were you 
trained in these activities? Who was your supervisor? Were radioactive materials used in 
these activities? 

• Do you recall the specific type of radiological source material you worked with or 
around? How was it handled/stored? Where was it stored? 

• Was there any on-site disposal of wastes? If so, where? Was there any temporary 
storage (either aboveground or underground) prior to disposal off-site? Where? 

• Do you have any knowledge of spills, leaks, dumping, or other types of releases of 
radiological material to the land, air, and water? 

The complete EPA Interview Questions list is attached in Appendix A. Closing questions 
always included asking for information not previously provided that might be relevant, the 
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names of other individuals that could assist EPA, and pem1ission for future contact if follow-up 
questions arise. 

In addition to the interview script, another tool used in the interview process was a set of aerial 
photographs. Aerial photographs of SSFL Area IV from 1952 to 2005 were brought to the 
interviews with the intention of pinpointing areas of potential contamination based on 
interviewee knowledge. These photographs can be f()lmd in EPA ·s March 2010 report titled 
A erial Photographic A na!ysis of Santa Susmw Field !~a hom ton A rca ! V Mylar sheets were 
placed O\ er the aerial photographs and permanent markers \Vcrc used to outline areas of 
contamination. release, disposal, or other areas of interest. if known by the interviewees. 
Generally, interviewers presented former employees with aerial photographs from around the 
time the employees left SSFL. Because SSFL changed during its operational period, more recent 
photographs may not reflect the site as former employees recognized it. Use of aerial 
photographs provided the easiest and most direct way for interviewee knowledge to be 
transferred to maps used by EPA's soil sampling teams. However. usc of the aerial phutugraphs 
was not as successful as initially thought and it often took time to hunilinrizc intcrvicvvees \.Vith 
this vie\v of SSFL, as it was not one they had seen bcf{ne or immediately recognized from 
working there. Many former employees traced roadways on the aerial photographs to help orient 
themselves \vith SSFL. When areas of interest were marked on the mylar sheets, the sheets were 
digitized over electronic copies of the aerial photographs to provide a completely digital copy of 
interviewees annotations. Appendix B presents an example aerial photograph with interviewee 
annotation. It should be noted that this example also shows EPA· s aerial photographic analysis 
(red markups on aerial photograph). The usc of historical aerial photographs during interviews 
was another technique to help inform EPA ·s radiological characterization study. 

Ultimately, EPA talked to 48 individuals in its interview effor-t and six interviewees were able to 
identify radiological areas of concern on aerial photographs. 1 Summaries of these interviews arc 
included in Appendix D. 

2.4 Joint DOE/EPA Interviews 

Because DOE and EPA had overlapping goals with regard to interviewing former employees of 
SSFL Area IV, EPA was permitted to participate in DOE"s outreach eff(xts. In the fall of 2009, 
a team of DOE and EPA representatives was convened to establish a joint interview protocol. 
Discussions were held as necessary via conference call and email o\·cr a period of 9 months to 
refine the joint interview protocol. DOE representatives developed initial telephone and 
interview scripts and EPA representatives provided feedback to ensure the goals of both agencies 
were met. The Fom1er Employee Screening Call Script and Interview Script for this joint 
DOE/EPA interview effort are included as Appendix C. It should be noted that the telephone 
screening call script was used in conjunction with a spreadsheet to track responses. This is why 
the screening script provides parenthetical information on how to enter information into the 
spreadsheet. 

1 Please note that EPA's draft technical memoranda cite a total of 49 interviews. Upon further review it was 
discovered that one interviewee was counted twice. 
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As a result of its July 2009 letter request, DOE indentified approximately 307 potential 
interviewees. Using the joint agency-approved script, DOE conducted telephone screening calls 
of these former employees. A resulting 125 people confirmed interest in being interviewed. Tvvo 
former employees from DOE·s solicitation opted to he interviewed by EPA representatives only 
and 18 former employees indicated they would prefer to be interviewed by representatives of 
both DOE and EPA. The remaining l 05 former employees were interviewed by DOE 
representatives only. 

From June I through 3, 2010. the DOE/EPA joint interview team convened in Chatsworth, 
California, for interview training. The interview training was ft)llowed by a day of conducting 
interviews, and then a debriefing session to review and refine the joint interview script. 
Follov,:ing the training session, the remaining former employees were scheduled fi.lr interviews, 
which occurred over the next 3 months. DOE/EPA conducted 15 joint interviews in person and 
three were conducted over the phone at the interviewees· request. 

The joint interview process followed the established protocol. As part of the intervie\\ process 
DOE and Boeing developed documentation to address potential interviewee concerns relating to 
health issues and pension plans (sec Appendix C). It was cleeided that these documents would be 
brought to the interviews and provided only if direct concerns were expressed. One set of these 
documents vvas ultimately given out in the joint interview process. As with the EPA-only 
interviews, aerial photographs from 1952 through 2005 were brought to each interview so that 
potential areas of contamination could he identified. Two joint interviewees were able to 
annotate aerial photographs with areas of concern. Notes were taken during the interview and 
typed up in a draft interview summary. The summary was provided to the interviewee for 
approval. Once the interview was approved, names and any other personally identifiable 
information were removed from the summary. Any names cited in the interview were replaced 
with a three letter code, in capital letters. Interviewees were informed that their statements 
would not be used without their approval. Additionally, interviewees were informed that a final 
interview report would be prepared and they were asked if they would like to receive a copy of 
that final report. To date, 15 of the 18 former employees interviewed by DOE and EPA have 
approved their interview summaries. These summaries arc included as Appendix E. For 
additional information on DOE's own historical interview project, sec DOE's Santo Susana 
Field Lahoratorv Fonner Worker lnteiTiell's. 

Notable in the joint interviews was the collection of historical records from two former 
employees. EPA found these records particularly useful in drafting its SSFL Area IV HSA. 
Section 3.2, Interview Highlights, notes the interviewees that provided records and where this 
infonnation can be found. 

2.5 Follow-Up Interviews 

As noted above, one of the closing questions asked in all of the interviews regarded any other 
individuals known to an interviewee that could provide additional infom1ation to assist EPA and 
DOE in their characterization and cleanup efforts. This question generated additional names to 
research and screen. Eighty-five names were provided to EPA after its first round of interviews. 
EPA sought assistance from DOE and its private investigation fim1 contractor to research these 
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additional names. Out of the 85 names pnwided to the private investigation firm, 41 did not 
have sufficient information to locate contact information. Another 14 were found to be 
deceased. The DOE investigators conducted screening calls using the DOE/EPA approved 
Fonner Employee Screening Call Script. Through the screening calls another 12 individuals 
declined to participate any fmiher in the intcrvie\v process. Of the 18 remaining individuals, 
EPA determined that three should be interviewed further and asked DOE to conduct the 
interviews using the agreed upon interview script. These interviews were processed as DOE 
interviews, but were made available to EPA for its research teams. 

2.6 Confidentiality 

Protection of confidentiality was important to the interview process as it provides former 
employees the ability to speak freely without fear of repercussions. This was particularly 
important with respect to discussing potential areas of contamination at SSFL. EPA explained to 
any concerned interviewees that the intervic\\'s could be conducted anonymously, if desired, and 
that EPA would protect anonymity by removing personally identifiable information from its 
notes and interview summaries. Not only \vas the interviewee, s own personal information 
removed, but references to other individuals were also removed. Five EPA interviewees 
provided information as anonymous sources. 

Interviewees in the joint DOE/EPA intcrvie\v process were assured that their personal 
infonnation would be protected as well. Once an interview summary was approved during the 
joint DOE/EPA interview process, DOE and EPA removed all personally identifiable 
infom1ation. All references to other individuals in an interview were replaced with a three letter 
code, in capital letters. 

As noted above, DOE and Boeing prepared documents ensuring an intcrviev .. ·ee's medical and/or 
pension benefits would be protected. Additionally, DOE agreed that results of its intervievvs 
would not be used to support criminal investigations against interviewees. 

Additionally, release of records obtained or generated as a result of EPA or DOE interview 
efTorts falls under the Privacy Act of 1974, as amended at 5 U.S.C. ~ 552a. The Privacy Act 
protects records that can be retrieved by personal identifiers such as a name, social security 
number, or other identifying number or symbol. An individual is entitled access to his or her 
records and to request correction of these records, if applicable. The Privacy Act prohibits 
disclosure of these records without the written consent of the individual(s) to whom the records 
pertain unless the records are legally exempt. 

3.0 RESULTS 

A key goal of EPA's interview effort was to verify and add to the overall understanding of past 
operations at SSFL Area IV and thereby support decisions made for the Area IV radiological 
characterization study. This goal was achieved by talking to former employees who worked at 
the site and had first-hand knowledge of historical operations. EPA and its representatives talked 
to former employees who began work at AI in 1953, when Area IV was first developed, as well 
as employees and contractors who worked in Area IV as late as 20 I 0, when operations focused 
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on decontamination and decomissioning:. Interviews \Vere conducted with former employees 
who worked as technicians, mechanics, reactor operators, engineers, and physicists to name 
some of the job titles. The scope of the interview effort was representative of the long and 
diverse history of the site. Ultimately, interviewee information presented in the HSA was used 
to support decisions made for the Area IV radiological characterization study, including 
recommended soil sampling locations. 

3.1 Summary of Results 

EPA conducted 48 interviews and teamed with DOE for I K joint interviews. DOE conducted 
114 interviews, 96 of which were approved by the interviewees. DOE made those approved 
interviews available to EPA for review of information useful to EPA· s HSA and radiological 
characterization study. 

Of the 181 interviews conducted by both EPA and DOE combined, only nine interviewees noted 
areas of radiological cone em on aerial photographs for EPA· s characterization study. However, 
48 interviewees provided information used in EPA· s draft technical memoranda f\.1r the SS FL 
Area IV HSA. Interviewee information generally served to curroborate or annotate historical 
documentation, but also filled in data gaps when historical records could not be located. In some 
cases, EPA· s research team was able to place potential source areas on maps used by the soil 
sampling teams based on interviewee inf\.m11ation, even if the interviewees could not identify 
these areas on the aerial photographs. It should also be noted that some of EPA's draft technical 
memoranda were issued prior to having completed the intervievv effort, and thus additional 
interviews may be included in the final version of the SSFL Area IV HSA. However, any 
immediate areas of concem were passed on to EPA's soil sampling team. 

Although not all interviews provided specific information for EPA's radiological 
characterization study, EPA acknowledges that all infom1ation provided by interviewees is an 
important part of the historical record at SSFL. The inclusion of interview summanes m 
Appendix D of this rep01i helps to preserve a piece of that historical record. 

Figure 3.1 presents summaries of key facts noted in the EPA-only interview process, such as 
years of employment, job title, handling of radiological material, and the HSA subarea(s) where 
interviewee infonnation infonned the radiological characterization study. This figure also 
demonstrates the wide range of tenure and duties of the interviewees. The job titles reflected in 
the table and figure are self-reported titles from the time of employment. Historical job titles 
may not be equivalent to titles used today. This is particularly true of the title Engineer. A 
number of interviewees also had multiple job titles over their careers at SSFL. The job titles 
reflected in this figure refer to those positions held the longest or during the period where 
information was used for EPA· s HSA. 

Figure 3.2 presents summaries of key facts from the DOE/EPA interview process and follows the 
same format as Figure 3.1. Interviewee numbers associated with the joint interviews reflect the 
pool of 307 former employees who responded to DOE's original request for interviews. Three of 
the joint interviewees did not approve their interview summaries in time for publication of this 
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report, so although general information is included in Figure 3.2 for these three interviewees, the 
full intcrvicv, summaries are not included in Appendix E. 

3.2 Interview Highlights 

While all interviews contributed to the SSFL body of knowledge, some key interviews provided 
great value to the EPA HSA and radiological characterization study. Of specific interest to EPA 
was information pertaining to radiological material, including usc, storage, disposal, and spills or 
incidents; site information such as building or area operations and their specific appurtenances; and 
document management, including record keeping, storage and retention. This information v.,as 
used to develop EPA's HSA and identify locations for soil sampling to further characterize the 
SSFL Area IV site. The extent of infonnation provided by key interviews can be found in EPA· s 
20 I 0 and 20 II HSA technical memoranda documents. The key interviews arc highlighted below. 

• i\ responsible engineer who worked for AI at SSFL from 195R to 1962 provided 
extensive information on the Kinetics Experiments Water Boiler (KEWB) rcactor. 2 As 
the responsible engineer for the reactor, this interviewee provided details on the 
operational history of the KEWB reactor, radiological material usc and disposal, tanks 
and plumbing, and areas of possible residual contamination. This information can be 
found in EPA's January 2011 Drafi Technical Memorandum. Suharca J-ISA-5A. 
Historical Site Assessment. Santa Susana Field Lahorotorv Site. Area IV Radiological 
Stur(v. Ventura County, Calij(Jrnia. 

• A technician who worked f\.1r AI from 1962 to 1965 provided useful infonnation on the 
Hot Lab. This interviewee provided details on radiological waste processing and 
disposal, building features, protection of worker health, and examples of procedures for 
unplanned events. Information from this interview can be f()lmd in EPA· s April 20 II 
Draft Technical .Memorandum, Suharea HSA-5D, Ilistorical Site Assessment, Santa 
Susana Field Lahoratorv Site. Area IV Radiological Stzu(v. Ventura County. Ca/ij(Jrnia. 

• A mechanic who worked for AI from 1959 to 1960 provided extensive infonnation on the 
Sodium Reactor Experiment (SRE) fuel element failure. This interviewee provided 
nearly step-by-step details on the cleanup and fuel element recovery efforts resulting 
from the 1959 SRE incident. In addition, the interviewee noted cleaning practices, waste 
storage and disposal practices, weather monitoring, safety practices, and challenges faced 
during this event. Information from this interview can be found in EPA· s June 2011 
Draft Technical Memorandum, Suharea HSA-6. Historical Site Assessment, Santa Susana 
Field Laboratory Site, Area IV Radiological Study, Ventura County, Calij(wnia. 

• A mechanic/engineer who worked for AI and Rocketdyne at the SSFL from 1957 to 1989 
provided substantial information on the Hot Lab and Radioactive Materials Handling 
Facility (RMHF), as well as useful infonnation on the SRE, Sodium Bum Pit, and 
Uranium Carbide Fuel Pilot Plant. This interviewee provided extensive information on 

2 It should be noted that the interviewee referred to his job title as "responsible engineer." 
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operations at the Hot Lab and RMHF, and additional information on building features, 
waste management, spills and cleanup, and worker safety. The interviewee also provided 
infonnation on SRE dismantling operations, use of the Sodium Burn Pit, and safety 
inf(mllation related to the Uranium Carbide Fuel Pilot Plant. Additionally, the 
interviewee provided the DOE and EPA interview team documents that inf()rmed the 
EPA HSA for the Hot Lab. Information from this interview can be found in EPA ·s April 
20 I I Drafi Technical A1emomndum, Suharea I!SA-5D, Historical Site Assessment, Santa 
Susana Field l~ahoratmy Site, Area IV Radiological Studv, lfentura Counlv, California; 
EPA's August 201 I Drafi Technical Memorandum, Suharm IISA-7, Suharca I!SA-3, 
Suharca Northern Huffi:.'r 7onc, I !is tori cal Site Assessment, S'anta Susana Field 
Laboratory Site, Area IV Radiological Studv. Ventura Countv, Calij(mzia: EPA's June 
2011 Drafi Technical Memorandum, Subarea HSA-6, !Jistoriml 5'itc Assessment. Santa 
Susana Field !_ahoratmy Site, Area IV Radiological Studv, Ventura County, Ca!ifiJrnia: 
and EPA· s January 20 II Draft Tcc/znical Memorandum, Suharea liSA -5/1, llistorical 
Site Asse.1·smcnt, Santa Susana Field Lahoratmy Site, Area IV Radiological Studv. 
Ventura Count1·. Ca!i(iJmia. 

• An engineer/physicist who worked for AI at SSFL from 1961 to 1973 provided extensive 
information on the Shield Test and Inadiation Reactor (STIR). This interviewee provided 
details on the operational histmy of the reactor; radiological use, handling and storage; 
water retention and drainage features around the reactor building; and document 
management. Additionally, this interviewee provided the DOE and EPA interview team 
numerous documents and reports that informed the EPA historical site assessment for the 
STIR. Information from this interview can be found in EPA's August 2011 Drafi 
Technical Memorandum, Suharea HSA-7, Subarea /JSA-3, Subarea Northern Bufkr 
Zone, Historical Site Assessment, Santa Susana Field Laboratmy Site, Area IV 
Radiological Stu(~v. Ventura Countv. Cahfhmia. 

None of these key interviewees provided annotations to aerial photographs, but the information 
provided during the course of the interview allowed EPA· s research team to highlight locations 
on SSFL area maps where soil sampling should occur. As noted above, in addition to these key 
interviews, nine interviewees provided infonnation on aerial photographs that EPA's soil 
sampling teams used to infonn their work. 

4.0 CONCLUSIONS 

Interviews conducted by EPA and DOE helped to provide a well-rounded and infonnative 
operational history of SSFL Area IV, as seen in the HSA. Key interviews presented in the HSA 
also conoborated and/or refuted historical documents, filled in data gaps, provided anecdotal 
evidence for non-standard practices, and helped identify recommendations for further 
investigation. The interview process was one of many important components of EPA's HSA, 
which itself was one of many lines of evidence used to identify potential contamination source 
areas at SSFL Area IV. By identifying potential source areas, soil sampling teams could 
evaluate these areas against established cleanup levels and determine whether further remedial 
action was necessary. 
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Generally, both interviewees and interviewers appreciated the interview process. Interviewees 
often mentioned the exciting nature of the v.ork that was going on at SSFL historically and the 
sense of pride they had in their work. Interviewers were able to glean relevant information for 
characterization and cleanup efforts by their respective agencies and better understand operations 
at the SSFL from the men and women that worked there. EPA would like to thank all those who 
participated in and contributed to the interview process. It is through this collective action that 
remedial goals for SSFL will be met and a piece of history will be preserved. 

11 

Redacted 



This page intentionallv left blank. 

Redacted 



Figures 

Redacted 



This page Hms intentional!v /efi h/ank. 

Redacted 



lnt.rviewH R/AMoteriol Durotlon 
Number Joblltlo -- SuborN S~YHr End Y- tv-sl USJ 19S4 l!tSS 1956 195 USI 1959 1960 196 196 196 19 196S 1966 1967 1961 1969 1970 1971 1972 1973 1974 1975 1976 197 1978 1979 UIO U81 ua 1913 u 1915 19 1987 u .. Ul9 1990 U91 1992 U931 1995 196 199 Hl8 1999 2001 2002 200 i2C 2005 2006 2007 2001 2009 2010 2011 

1 --- y N/A U5l 1964 5' 

2 --E- N 6 1955 1966 11' 

3 y 50.6. 7 I 19&3 1999 36 

• -- y N/A 1992 19M 2' 

5 -- y 50 U5l 1962 • 
6 -- y 5A58. 5C.50 6 7 1962 NIA NIA 

7 Quollty(- N 7 1917 1999 u• 
I - y 6 1959 19&0 1 ' 

9 

_,_ 
y SA& U56 1959 3' 

10 EloctrlcoiT- N 6 U56 1959 2.5 

11 1- N/A sese 1956 191& liO 

u .,.,._I_ N 58 197. 1995 21 

13 

-~·-
y 5A 58. 5C. 50.6. 7 I 1911 2009 21 

1. 

_,_._ 
y 50 6 7 19n 1971 1 

15 lobomorvTedlnldon y 7 1951 19&5 7 

16 -- y 5A.58.5C.6 7 I 1967 1913 1& 

17 Concrete Worbr NIA 6 1910 1910 NIA 

11 Unllnown N/A N/A 1965 191& zz• 

19 M-k y SA. I 1979 2003 2• 

20 ""'"' N/A N/A N/A N/A N/A 

21 -E- y 586 1955 1970 u• 
22 E- y 586 1959 1919 liO' 

23 Resnrt:h MKhlnk y 50 19n 20117 liO 

2• ls.-.~so< N 58. 5C.8 197, 1997 23 

25 ClolefE- N N/A 1962 19&0 2' 

26 IOuolltv..........,. EnolnHf N 515C 1969 1990 21 I 
27 Electrklll TechnkiM N N/A 1955 1970 15 
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Notes: 

• These Interviewees spent littie to no time at the Santa Susana Field Laboratory and were based out of other Atomics International fAcilities. 

The job titles reflected In this figure are self-reported titles from the time of employment. Historical job titles may not be equivalent to titles 
used today. This is particularty true of the title Engineer. A number o..f Interviewees also had multiple job titles over their careers at the Santa 
Susa na Field Laboratory. The job titles reflc!ct~ In this fi& rue refer to those posttions held the k)ngest or during the period where Information 
was used for the U.S. Environmental Protection Al;ency's histork:al site nseument. 
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• This interviewee d id not work at the Santa Susana Field Laboratory and was based out of another Atomics 
International facility. 

•• This interviewee worked for Atomics International from 1956 to 1963 and then again from 1972 to 1981. 

••• These interviews have not yet been approved. 

The job titles reflected in this figure are self-reported titles from the time of employment. Historical job titles 
may not be equivalent to titles used todily. This Is pilrticulilrlytrue of the title Engineer. A number of 
interviewees also hild multiple job titles over their Cilreers ilt the Santil Susilnil Field lilboriltory. The job titles 
reflected in this figure refer to those positions held the longest or during the period where information WiiS used 
for the U.S. Environmental Protection Agency's historical site assessment. 
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Former Employee Sneening Call Script 

Telephone Screening Script 

Hello, my name is----~--~- may I please speak to ? My name is 
and I work for The U.S. Environmental Protection 

----- ~-----··--·-···---------

Agnccy (EPA) is developing a history of site operations at Area IV of the Santa Susana Field 
Laboratory in Simi Valley, California and has been conducting interviews to gather infomwtion. 
I am calling to find out a little more about your experience at Santa Susana. Do you have time to 
answer some preliminary questions'! 

1) When did you work at Santa Susana? / Re1 uu! sli!!: nnd end 1 cur/ 

2) Who did you work for'! I Rcc ,mf nwnc of c O!!IJ!i:u: \iii!li. lmaic·a11. ·If. No( i,ud:'i'c. \ S·J. 
c:, I 

3) What was your job title or titles'' If multiple job titles are mentioned, ask for the approximate 
timcframc each position was held. / /?, mrd full rirfc,l 

4) What type[ s] of work did you do? I Nee on! 1/i,;u w:.1 

5) What areas of the complex did you work in? /f<cdiid .!reo'/ 
a) Where did you spend the most time? 

b) At what other areas did you pcrfonn or observe work? 

c) If Area IV is mentioned, ask about any specific buildings and/or programs. 

6) a) Did you work with or around any radioactive materials or radioactive wastes? 

[ L·si\'o: Wha<.:'.? J 

b) Did you observe the handling or disposal or radioactive material or waste? 

l Y c:-/Nu, \Vherc' 1
] 

c) Did you ever wear a dosimetry badge? 

7) The EPA is specifically interested in operational information related to radioactive materials 
and waste. Since you indicated that you have knowledge in this area, would you be willing to be 
interviewed by EPA? 

Redacted 



S) We will get back to you to schedule a date, time and place for your interview. We may do 
some interviews by telephone and some in person, do you have a preference? / /u-;''; rli 

9) Can you please confirm for me your mailing address and'or e-mail address and any other 
telephone numbers so that we can reach you easily? i ·,"n/i ui!ii out!i!L: 

Thank you for your time in answering these questions. You have been very helpful and we 
appreciate your assistance. 

-- End of Script --

At the conclusion of the call the Screener will make subjective notes in the spreadsheet about: 

a) Health status (frail, said they were sick, spouse reported recent stroke, etc.) 

b) Mental status (seemed clear, seemed confused) 

c) Hearing issues (difficult to communicate with on the telephone) 

d) Attitude (cooperative, fearful, angry. hesitant) 

Redacted 



EPA Former Employee Inteniew Questions 

Review of information provided in screening call (Questions 1-6 below). Use aerial photos/maps 
to review Area IV locations. 

1. When did you work at Santa Susana'1 

2. Who did you work for? 
3. What was yom·job tdc(s) and timeframe of each position'1 

4. What t:>11e(s) ofwork did you do? 
5. Where in Area IV dill you v, ork'? \Vhat buildings or programs did you work in/on? Where 
did you spend most of your time in Area IV? 
6. Did you work with or around any radioacti\c materials or wastes'1 Where'1 Did you observe 
the handling or disposal of radioactive material or waste'! Did you wear a dosimetry/film badge? 

Additional questions to gather more detailed inf(Jrmation. 

I. Describe your typical work activities at SSFL and where they occurred. How were you 
trained in these activities? Who was your supervisor? Were radioactive materials used in these 
activities? 

2. Are you aware of any other activities that occurred in the building you worked in outside 
from the work you were conducting? 

3. Do you recall the specific type of radiological source material you worked with or around? 
How was it handled/stored? Where was it stored? 

4. Do you recall the specific tyve of radiological waste material you worked with or around? 
How was it disposed? 

5. Was there any on-site disposal of wastes? If so, where? Was there any temporary storage 
(either aboveground or underground) prior to disposal off-site? Where? 

6. Were you aware of any unusual occurrences or accidents during your time at SSFL'? Either 
pertaining to the building you worked in or to another area of the site. 

7. Do you have any knowledge of spills, leaks, dumping, or other types of releases of 
radiological material to the land, air, and water? 

8. Are you aware of any leach fields, septic tanks, or drainage discharge locations? If so, where? 

9. Arc you aware of any storage tanks, gas holdup tanks, etc.? If so, where are they located? 

10. Are you aware of any problems with underground pumps, sumps, storage tanks, piping, 
sewer, or drainage systems? 

Redacted 



II. Do you have any concerns about contamination at the site') Any areas that EP J\ should 
evaluate more closely? 

12. Were you aware of any other acti\·ities being concluctecl at the site not clone by your 
employer? Other contractors? 

13. Did you keep any memorabilia, scrapbooks, or photographs of your experience') [Ask this 
when scheduling interviews so any infonnation can be made available] 

Closing questions 

I. Is there any other information on activities at SSFL you think might help EPA's investigation 
into contamination at the site? 

2. Can you think of any other individuals that could help EPA's search for information about 
SSFL activities'! Do you have last known contact information'1 

3. May we contact you in the future if we have any follow-up questions? 

Redacted 
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Sample U.S. Environmental Protection Agency Historical Aerial Photograph with 
Annotations and Interviewee Callouts 
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Former Employee Screening Call Script 

The Department of Energy is in the early stages of preparing an Environmental Impact Statement 
to support decisions about how best to remove remaining facilities and contamination that 
resulted from their activities in Area IV at the Santa Susana Field Laboratory. In addition, the 
US Environmental Protection Agency is conducting a radiological survey to determine where 
radioactive contamination is on the site. In orda to help DOE and EPA do a thorough job, they 
are interested in interviewing fom1cr employees that wurked at the site. 

The Boeing Company sent out letters to approximately 10,000 former employees to notify them 
of an opportunity to participate in tours of SSFL, public meetings, and asking if they were 
interested in being interviewed concerning their \VOrk at the site. Approximately 300 former 
employees have responded indicating a willingness to be interviewed. W c will c~mduct 
screening telephone calls with these fonncr employees to con finn the accuracy of their contact 
information, determine the time frame of their a~sociation with S S FL and the type( s) of work 
they performed at the site. The information gathered during the telephone screening calls will be 
used to plan and conduct face to face or extended telephone interviews. 

The following list of questions has been developed to elicit brief~ factual answers that can be 
used to evaluate the types of information that we might learn from each former employee and 
match them with appropriate interviewers or interview teams. 

Telephone Sueening Script 

Hello, my name is May I please speak to ? Recently you were 
contacted because you used to work at the Santa Susana Field Lab and you indicated that you 
might be willing to be interviewed concerning your recollections of your time there. I'm calling 
on behalf of the US Depmiment of Energy to follow up with you and find out a little more about 
your work at Santa Susana. Are you still interested in being interviewed? This is not the 
interview, but rather we arc seeking to leam a little bit more about your employment so that we 
can schedule the appropriate type of interview later. Do you have a few minutes now to answer 
a few preliminary questions? 

The purpose for our interviews will be to develop a fully-infom1ed history of site operations and 
facilities for use in preparing environmental documentation that is being prepared to support 
final cleanup and closure of DOE's facilities at the SSFL. 

1) When did you work at Santa Susana Field Laboratory? 

f Record starr vcar and end .1'1:'(11". con/inn rotalnwnher of ve<1rs ca!culatcd br .\pn:tlds!u:et.j 

2) What company or organization(s) did you work for? 

/Record ··1 ··in colun111 corresponding 11·irh rile narne ofcompanv. Record all responses./ 
3) What was your job title or titles? 

Redacted 



/ /{l.. '( 

4) What areas of the complex did you work in'J (If Area IV, ask where) 

/"( .. \fJrJnscs. fl.·irt'U ll i\ !Jir"J,iliunc{l tl\k /if.._'J\' und !"<'Cor(! 

!i!cJ!!!I!Jil'J/ 

!\cum! u!! 

5) The following questions will help us pair you with the most appropriate interview team. 

a) Did you work with or around, or manage any chemicals, or cleaning materials') 

b) Did you work with or around, or manager any radioactive materials or radioactive 
wastes? 

c) Did you ever wear a dosimetry or film badge? 

'• "( )/"(l ''! .. 

6) The US Environmental Protection Agency is also interviewing fonner employees about Area 
4 at SSFL. There arc three options that you can choose from your interview. 

• You can be interviewed by EPA alone 
• By DOE alone 
• Or jointly by both EPA and DOE 

Which would you prefer? 

flndicare one choice· onlv. Ill in'.!. "1 .. in !he jJrupcr column In indico!c th,'ir J'IC/aenec·,j 

7) Based on your work or observations at the site do you have any specific concerns that you 
think we should learn about right away to help us focus our investigations over the next few 
months? We will use this information to determine who should be involved in your interview 
and how soon we will need to get your interview scheduled. 

/l 'sc .. 1 ., ro indicufc m1 uf/;'rmuti1·c response. Flutsc m·oid ol!mnng culler zo .llwr,· rltcir 
c·unc·crns:'ohlcT\'clliom duriug the sc'!'t.'c'ning col! h1· exploining rlwr vuu \t'(lli/d like· t!Jcm to share· 
r/iut in/ormorion H'it!J the illlcJTicH·cr in,LCudj 

8) Many of the interviews will be conducted by telephone. Would that work for you? 

/!(not. n:c·ord concern briefly./ 
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9) Once \VC look at the results of all of these screening calls, \Ve will be in touch again to 
schedule your interview. When is the best time to reach you') 

1 0) Finally, we want to confirm the contact information we have for you. Is this the best 
telephone number to reach you afl 

/ Rcllll!!lli J•cr 

Is this address correct? 

i 
I 

Is this email address correct? I Do you have an email address') 

Thank you for your time in answering these questions. You have been very helpful and we 
appreciate your assistance. Once we have completed these screening calls, we will be back in 
touch to schedule the interview. 

-- End of Script --

At the conclusion of the call, please record your notes in the spreadsheet about the following 
which should be considered during scheduling of interviews: 

a) Health status (fraiL said they were sick, spouse reported recent stroke, etc.) 

b) Mental status (seemed clear, seemed confused) 

c) Hearing issues (difficult to communicate with on the telephone) 

d) Attitude (cooperative, fearful, angry, hesitant) 

e) Expressed desire to have family member (spouse or child) participate/present for 
interview 

Redacted 



Preparation For each Interview 

Take the following to each interview 

• A copy of the health concerns fact sheet (to he left with the individual if they express 
concerns about health issues they attribute to their employment at SSFL) 

• A copy of the letter from Boeing (to be left with the individual as needed) 

• A set of aerial photographs to help them remember what things looked like when they 
worked there 

• Sheets of mylar and appropriate marking pens to record locations of facilities, buildings. 
release sites, disposal sites, storage sites, etc. that come up during the interview 

• A set of fact sheets about the Area IV facilities (for usc by the interviewer) 

• Envelopes and/or boxes to transport materials provided by the former employee. 

Questions and Answers 

In response to questions/expressions of concern about the confidentiality of their responses to 
questions and/or the interview process: 

"Once DOE finalizes the environmental documentation that they prepare to support decisions about 
how to clean-up the site, the information leamed during the interviews will be made public, hut that 
inl(mnation will not include the names of the people that have been interviewed. DOE also expects 
to share that infonnation provided by fom1er employees with the Environmental Protection Agency 
and the Califomia Dcpattment ofToxic Substances Control. However, if DOE is required to respond 
to an appropriate legal inquiry, such as a Freedom of lnfonnation Act request, f()r example, DOE 
may be required to disclose the names of people who have been interviewed. In other words, we will 
only disclose your name if we are required to under a properly filed legal inquiry." 

In t·esponse to expressions of concerns about whether providing the information requested in 
the interview could jeopardize a worker's pension: 

"DOE has talked with Boeing and we would like to give you their assurance regarding the 
infonnation you might share with us during this interview. We have a copy of a letter provided by 
Boeing that explains that nothing that is said will jeopardize any fom1er employee's pension or 
retirement plan. This letter also encourages retirees to patticipate in this interview with honesty and 
candor.'' 

In response to any mention of concerns about health effects associated with working at SSFL: 

'"Individuals, or their eligible survivors, who worked as an employee, contractor, or subcontractor at a 
Department of Energy (DOE) facility and have been diagnosed with an illness that may have been 
caused by that work may be eligible for benefits under the Energy Employees' Occupational Illness 
Compensation Program (EEOICPA). We have prepared a fact sheet with information about this 
program if you are interested. Employees, or their survivors, whose claims are approved may receive 
a lump-sum payment up to $150,000 and medical benefits for the covered illness. Other benefits 
may be possible. This fact sheet has addresses, telephone numbers, and email addresses for 
obtaining further information.'' 

Redacted 



Interview Script 

Hello. My name is (name) and this is (name). Thank you f(x being willing to sit down \Vith us 
today. As you know, we are interviewing former employees who worked at the Santa Susana 
Field Laboratory. DOE has decided that it no longer needs to conduct research activities at the 
SSFL and that it is time to remove all of the facilities and clean up the portion of the site where 
their operations occurred. 

To support decisions about hm\ to clean up the site, DOF needs to know the nature and extent of 
all environmental contamination that is attributable to Area IV activities. Before they can begin 
that process, site investigati('l1S will be done to identify the location of contamination at the site, 
including a radiological survey that will be completed by the US Environmental Protection 
Agency. What you tell us during this interview will help us know where to look during the site 
investigations. 

In additi,m, this interview will help us: 

Develop a fully-informed history of site operation.-; and facilities 

l "cam about operatiDnal procedures that \Vere used O\ er the years for handling radioactive 
:d:d chemical materials, <!S well as any unplanned or unusual events that occmTcd, so that 
DOE can develop a full understanding of radiological and hazardous chemical handling 
a1~d any releases that may have occurred 

Identify what records exist and \Vhcrc those records might be located 

Identify additional people who might have relevant knowledge. 

Before we get too far along, I would like to review a few points about these interviews and how 
we will usc your answers to our questions. 

During the interview, I will be asking the questions and (name) will be taking notes. We both 
may ask clarifying questions to make sure we understand what you arc telling us. Once the 
interview is complete, we will type up our notes of this conversation and provide the draft to you 
for your approval. Once you have approved the notes from your interview, we will remove your 
personal infonnation and submit the notes for inclusion in the report on all of the interviews. 

When the interview process is completed, we will prepare a final report. As one of the 
individuals interviewed, we will provide you with a copy of that final document if you arc 
interested. Would you like a copy of the final report on all of the interviews? 

Ye~; No (circle one) 

(Show them the aerial maps and explain how they will be used. Ask if they have any materials 
to share with us. If any appear to be particularly valuable, ask if we could have or make copies 
at the end of the interview. Put in an appropriate and labeled envelope/box. Make every effort 
to return materials that they want back.) 

With that, we are ready to begin the interview. We have a number of topic areas that we would 
like to ask you about. We will try to complete the interview within (the estimated timeframe). 

Before we get started, do you have any questions about this interview or what we will be doing 
with your responses? 
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Start oE Interview 

Interviewee Name and Affiliation: 

Interview Date, Time, and Location: 

I. Based on the screening call, we understand that you (review what we already know). What else can 
you tell us about what it was like to work at Santa Susana Field Laboratory'! 

(Prompting questions: Where did you work at the SSFL'? What did you do'1 What were some of the 
projects you worked on? When did you work at the SSFL and what were your responsibilities over 
that timcframe? Describe your typical work activities at SSFL and where they occurred. How were 
you trained in these activities? Who supervised your work'!) 

' What do you know about radiological materials that were generated and/or stored at the SSFL'? 
What can you tell us about nonnal operations related to the handling of radiological materials? 
How where they handled'? I low and where were they stored? How were they dispositioned'1 

3. We recognize that much of the work at SSFL was primarily experimental and with experiments, 
sometimes things did not go as planned. What happened when something occurred that was out of 
the ordinary or unplanned? 

(Prompting questions: How often did off-normal events involving radiological materials occur'? 
I low were those occasions documented? What happened in the event that a worker was exposed to 
radiation'? What was the decontamination procedure'? What happened to contaminated clothing and 
equipment?) 

4. How was worker exposure to radiological materials monitored? Did you wear a radiation badge or 
dosimeter? Did you regularly use or work with someone who regularly used radiation monitoring 
equipment? 

5. Was there any on-site disposal of radiological wastes? If so, where? Was there any temporary 
storage (either abovq,'TOund or underground) prior to disposal off-site? Where? Do you have any 
knowledge of spills, leaks, clumping, or other types of releases of radiological material to the land, 
air, or water? 

6. What hazardous chemicals were generated and/or stored at the SSFL? A partial list of chemicals 
that we would be interested in would include: chlorinated solvents, metals, PCBs, asbestos, and fire 
retardants. What can you tell us about nonnal operations related to the handling of those hazardous 
chemicals? How were they handled? I low and where were they stored? How were they 
dispositioned? 

7. How often did off-nonnal events occur involving hazardous chemicals? What happened when 
something occurred that was out of the ordinary or unplanned? How were those occasions 
documented? 

8. Was there any on-site disposal of hazardous chemicals? If so, where? Was there any temporary 
storage (either abovef:,'TOund or underground) prior to disposal off-site? Where? 

9. Do you have any knowledge of spills, leaks, dumping, or other types of releases of hazardous 
chemicals to the land, air, and water? 
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10. Were there company policies and procedures in place that dictated how to do your work'? How 
closely were those policies and procedures followed? llow often did they change'! Was there a 
workplace culture that supported compliance with standard operating procedures, or was it common 
for workers to disregard those procedures'! What happened if there was no specific procedure in 
place? 

11. How were workers trained'? How was perfom1ance monitored? We know it was standard practice 
at facilities like SSFL to bury waste materials. Do you know of any waste materials that were 
buried on site? Where? 

12. We have records that show most of the radioactive and hazardous materials were hauled away and 
disposed of elsewhere. W c do know that some of the rocket fuelmate1ials used in Areas I and I I 
was left behind in drainages. Are you familiar with anything similar happening in Area IV? 

13. II ow did you document what you did? 

(Prompting questions: Do you write in log-books, ledgers, or other records? Where were those 
kept and where did they go when you were done with them? What sorts of activities were 
documented? Do you know of anything tlwt occurred that was not documented? Do you know of 
any documents, log books. records. or other documentation that may not be in the official records'? 
Where are those located and how might we go about getting copies? Did you keep any records at 
home? Do you still have any of those records?) 

14. Did anything ever happen that was not documented? We don't care who was responsible··· we just 
want to understand how complete the existing documents are. Who managed the reports on 
incidents? 

15. Were any liquid materials ever disposed ofusing toilets or f1oor drains to dispose ofanything' 1 

16. What can you tell me about the following facilities in Area IV: 

a. The sodium bum pit 

b. A surface disposal area at the wcstem edge of Area IV 

c. Any of the leach fields. septic tanks. or drainage discharge locations 

d. The old conservation yard (junk yard) 

c. Any storage tanks, gas holdup tanks, etc.? 

Tell us more about that. 

17. Are you aware of any problems with underground pumps, sumps, storage tanks, piping, sewer, or 
drainage systems? 

18. Is there anything else you would like to tell me today? 

19. Can you think of any other individuals that could help us develop a full understanding about site 
contamination within Area IV at SSFL? Do you know how to get in touch with them? 

20. May we contact you again in the future if we have any follow-up questions? 

We want you to know how much we appreciate your time today. Can you make sure we have the correct 
contact information for you? Thank you so very much for talking with us today. 

Redacted 
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October 22, 2009 
ln rcplv refer to SHEA-! 09240 

Mr Richard Schassburger, Director 
L S Department ofEnergy 
Oakland Projects Office 
1.10 I Clay Street. Suite N 1660 
Oakland, CA 94612 

Rc Environmental Impact Study at Santa Susana Field Laboratory 

Dear Mr. Schassburger: 

We are writing in response to the Department of Energy's request that The Bocmg 
Company ("Boeing'') provide a letter to address possible concerns or fears that 
Boeing retirees may have or express in conjunction with their participation in the 
intervie·w process of the DOE's Environmental Impact Study relating to Boeing's 
Santa Susana facility The DOE has advised Boeing that some retirees are tearful 
their good faith, voluntary participation as interviewees in the study may adversely 
affect their retirement and/or medical benefits. 

Please be advised that Boeing encourages its retirees to participate in the study fully 
and to respond to intervic\v questions from the DOE with honesty and candor 
Boeing does not intend to and will not take any actions regarding retirees' medical 
or pension benetits as a result of their good faith participation as interviewees in the 
study 

Sincerely, 

~~ 
Thomas D. Gallacher, Director 
Santa Susana Field Laboratory 
Environmental Health and Safety 
The Boeing Company 

cc Stephanie Jennings. DOE. SSFL 

Redacted 

~:_ ht1L/L--
Peter Rosenbloom. Counsel 
Labor & Employment 
The Boeing Company 
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The US Department of Energy (DOE) ram (FWP) was 
established following the issuance of the FY 1993 National Defense Authorization Act (PL 102-484, 
Section 3162), which called for DOE to provide medical screening services to former employees who 
may be at risk for health conditions as a result of exposure to hazardous or radioactive substances 
during their employment at DOE facilities. 

External teams of health experts are funded to independently evaluate DOE site hazards and 
exposures, and to offer medical screening, at no cost, to former workers who may be at risk for 
occupational diseases. The medical screening exam is customized according to each individual's work 
history and likely exposures. The program serves a//former Federal, contractor, and subcontractor 
workers from all DOE sites in locations close to their residences. 

Medical screening tests include a physical exam, general blood and urine tests, hearing test, chest x
ray, lung function test, and other tests based on exposures (e.g., a beryllium lymphocyte proliferation 
test for individuals exposed to beryllium). 

Participants with abnormal findings are referred to their personal physicians or specialists for any 
follow up medical exams and diagnoses. Individuals with findings consistent with a potential 
occupationally related disease are referred to the Department of Labor for possible compensation 
and medical benefits under the Energy 

Medical screening exams for former workers from Area IV of the Santa Susana Field Laboratory are 
currently available through the National Supplemental Screening Program (NSSP), a component of 
the FWP. Learn more about the NSSP by calling toll free at 866-812-6703 or visiting their website: 
http:/ jwww.orau.org/nssp/ 

For more information about FWP, please visit their website at: 
http:/ jwww .hss.energy .gov /HealthSafety /FWSP /formerworkermed/ 

The Energy Employees Occupationallllnes$ Compensation Program Act of 2000, as 
amended, established a compensation program for the civilian men and women who performed 
duties related to the nuclear weapons production and testing programs of the US Department of 
Energy and its predecessor agencies over the past 50 years. The Act recognizes that these workers 
may have developed certain work-related illnesses as a result of exposure to radioaction and toxic 
substances unique to nuclear weapons production and testing. Compensation and medical benefits 
are provided to eligible workers under The Act and, in some case, their survivors. 

The US Department of Labor administers the Energy Employees Occupational Illness 
Compensation Program Act of 2000, which provides benefits to eligible employees and former 
employees of the Department of Energy and its contractors and subcontractors as well as certain 
survivors of such individuals as provided in The Act. Benefits are available for people made sick as a 
result of exposure to (l\nt !:l) and exposure to ( · ). 

B is available to current and former employees of Department of Energy and Department of 
Energy contractors and subcontractors as well as certain family members of deceased workers. The 
program was recently expanded to include a new class of former employees who worked at Area IV 
of Santa Susana Field Laboratory at least 250 workdays within a specific period of time in the 1950s. 
More information on this class and the eligibility requirements can be found on the NIOSH website: 

http://www.cdc.gov/niosh/ocas/ocassec.html; Or on the DOL website: 

http:/ jwww.dol.gov/owcp/energy/regs/compliancejlaw/SEC-Employees.htm 



Under ' , individuals made sick as a result of exposure to radiation are eligible for: 

$150,000 maximum compensation (radiogenic cancer, chronic beryllium disease, chronic 
silicosis) and 

Medical benefits are available in addition to compensation. 

To be eligible for coverage under , individuals must provide proof of 

employment at a qualifying facility 

exposure to radiation, beryllium or silica 

medical diagnosis, e.g. radiogenic cancer, chronic beryllium disease or sensitivity, or chronic 
silicosis. 

is available to contractor and subcontractor employees of covered Department of Energy 
facilities as well as certain family members of deceased workers. Workers made sick as a result of 
exposure to hazardous contamination are eligible for: 

$250,000 maximum compensation and 

Medical bills for accepted illnesses. 

To be eligible for coverage under , individuals must provide proof of: 

employment at a qualifying Department of Energy facility 

exposure to toxic substance 

medical diagnosis, e.g. asbestosis, cancer, chronic beryllium disease, dermatitis, asthma, etc. 

For both and , the Department of Labor will assist in collection of evidence, including 
employment & exposure records and medical documentation, but the ultimate responsibility for claim 
rests with claimants 

For further information, contact the Energy Employees Occupational Illness Compensation Program 
Act Program by calling 1-866-888-3322 (TTY: 1-877-889-5627) or visiting their website at 
http://www.dol.govjowcp/energy/index.htm 

The National Institute for Occupational Safety and Health (under the auspices of the U.S. 
Department of Health and Human Services Centers for Disease Control and Prevention) operates the 
Division of Compensation Analysis and Support to support implementation of the Energy Employees 
Occupational Illness Compensation Program Act Program of 2000. They are responsible for assisting 
claimants under the Energy Employees Occupational Illness Compensation Program Act of 2000 and: 

Developing scientific guidelines for determining whether a worker's cancer is related to the 
worker's occupational exposure to radiation (probability of causation). 

Developing methods to estimate worker exposure to radiation (dose reconstruction). 

Using the dose reconstruction regulation to develop estimates of radiation dose for workers 
who have applied for compensation. 

Establishing a process by which classes of workers can be considered for inclusion in a Special 
Exposure Cohort. 

Providing staff support for an independent Advisory Board that will (1) advises on the 
methods, guidelines, and the program mentioned above, and (2) make recommendations to 
the Secretary of the Department of Health and Human Services on petitions by classes of 
workers to be designated as members of the Special Exposure Cohort. 

Contact the Division of Compensation Analysis and Support via email to or telephone 
1-877-222-7570 (toll-free). Learn more about the program by visiting their website at 
http://www.cdc.gov/niosh/ocas. 



Appendix D 

EPA Interview Summaries 
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Project/Subject: 

Date I Time: 

Interviewee(s): 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

INTERVIEW NOTES 

SSFL I HSA 

3116/20 I 0 Page I of3 

I worked at Atomics International (AI) beginning in 1958, but I was never .. assigned to the hill"" 
while working for AI. I was on the hill while working for Rocketdyne in 1965 at a research 
facility located just past the entrance gate. I was not in any of the test facility areas. 

I did work a few times at Building 4093, the AE-6 reactor. There was a nuclear reactor there and 
because I was a licensed reactor operator I went up there just a couple of times to run the reactor. 
It was sub-critical at the time. As I recall, they were running experiments on the core and they 
needed a licensed reactor operator at the console. This was probably prior to 1965, probably 
1963 or 1964. I was licensed on the L-77 reactor, which was a little reactor operator down at 
headquarters. We were running some experiments for the Systems for Nuclear Auxiliary Power 
(SNAP) program and we were also teaching for the SNAP reactor. It was a prerequisite for 
people to mn the SNAP reactor. People had to become licensed through the Atomic Energy 
Commission (AEC) and they would go through a testing program with us. This was all down at 
DeSoto. 

I was up to the hill a few times for an experiment when I first went to work probably in 1959 or 
1960, I was working on a project called radiation fuel gage. The puq)ose of that was to place 
nuclear sources around fuel tanks for airliners. Va1ious tanks were up on the hill that we would 
work on, but I can "t remember where this area was located. I worked on this program at the 
Rocketdyne facility off of Van Owen, at the DeSoto facility, and then at the Santa Susana Field 
Laboratory (SSFL). The facility at SSFL was outdoors. There was a building area and there was 
a blacktop area outside where we worked. After that I went and became a licensed reactor 
operator for the L 77 reactor at DeSoto. We did training with the SNAP reactor people and also 
at that time I was doing experiments pertaining to radiation effects on electronic circuits. We 
had a t1ash x-ray machine and we would simulate gamma explosions from nuclear weapons and 
the effects it would have on electronic circuits like guidance missiles. That was all done at 
DeSoto. 

Going back to the AE-6 reactor, I would be at the console because they needed a licensed reactor 
operator. The console was separated from the reactor core by a wall or building or something. I 
would essentially just mn the reactor. As I recall, it was all subcritical. I would just mn it up a 
little bit and they would do their experiments or move things around. I don't really know what 
they were doing. I think it was an open core with graphite. I ran the controls one or two times 
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for about a half-day. It wasn't a part of my everyday routine. My time on the hill was very 
limited. 

The radiation fuel gauge project used cobalt-60 (Co-60). The Co-60 sources were small, but we 
used a lot of them. We placed them all around tanks of various shapes and sizes. We would fill 
the tanks with water and try to get readouts with Geiger counters. Then we would rotate the 
tanks and see how the results changed. I remember starting off with a squared-off tank that was 
perhaps 3 to 4 feet high. I think I tested this tank for 6 months with various configurations of the 
Co-60 sources. The only thing I ever used was water in those tanks. We didn't test a lot of 
tanks, but we tested a lot of source configurations. It was really boring. You would set up the 
sources on a tank and run a test and maybe that would take an hour or two and then you would 
move the source around. I'm sure I was doing other things too. I can remember building some 
circuitry. You did a lot at AI, there were various programs and you did a little of this and a little 
of that. I didn't set up a test and then leave though, especially when you had radioactive sources. 
you wouldn't leave those out. You had a lead-line container, a .. pig,'' where you would store the 
radioactive sources. After you ran your test, you put all your sources away. This testing was a 
one man job, I was the one placing the sources on the tank and putting them away. I was told 
were to place the sources and guided by people who knew what was going on. I was a tech at 
this time and not that familiar with the nuclear field. I had an engineer that told me were to put 
the source and which tests to run. I would also collect the data and so some analysis. I can't 
recall how I stuck the sources on. I don't know if there was some kind of magnet or tape. That 
was my first project at AI and it was not a very exciting project. Eventually the project lost its 
funding. I can't remember if it was outside funding or intemal. We had outside contracts and 
intemal projects that were funded by AI. 

I am not aware of the disposal practices at SSFL. 

We had always been trained in the proper handling of radioactive materials. We had film badges 
that were used for exposure over time and dosimeters for immediate readout. They were like 
pencils and you could read them directly to see if you had been exposed to radiation. 

My feeling about the company was that they were always very careful. They made sure you 
understood what you were doing. They had classes of their own for safety and other technical 
issues. For the licensing of the L-77 reactor, we were sent to a UCLA extension program for 
nuclear engineering. The company was keen on education and making sure people knew what 
they were doing. 

My boss and I were trained by a guy that had been running the L-77. His training for us was 
essentially explaining to us which switches to hit and what gauges to look at. When the AEC 
came out to check our training, my boss and I both failed their test. Needless to say our initial 
training was not up to par. We were then sent to the UCLA extension program so the next time 
we were tested we easily passed. AI always tiied to do right by their employees as far as I saw. 
I am not aware of any issues with drainages, septic tanks, or leach fields. I never heard any 
rumors of anything being done that shouldn't have been done. You would have to talk to people 
that were assigned to dealing with the disposal of radioactive waste. 
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After I came back from Rocketdyne, I was assigned to a project that involved analyzing 
moderator material from the Organic Moderator Reactor Experiment (OMRE). AI had two 
reactors they were doing research on, the Sodium Reactor Experiment (SRE) and the OMRE. 
We were very careful in disposing the material we analyzed. 

Areas at SSFL that EPA may want to look at for its sampling efforts arc the bum area and the hot 
cell. I would assume the SRE area \\ ould be one of particular interest. The question is, ""How 
clean do they want to get this arca'r· If you want to clean the site up to a pristine level then I 
guess you would remove the whok mountain. I would think for the people that live in the West 
Valley or on the Simi side that the trichloroethylene (TCE) issue is more of a problem. I would 
think solvents like TCE would migrate more readily than radioactive material. But I am not an 
expe1i. 

I have heard there are certain areas in Simi with higher cancer rates, and some eye problems in 
the West Valley. You just don"t know what to think. 

Later on there were more buildings and more people, bu! he only people I interfaced with were 
AI personnel. 

I was not aware of and did not see. but I have heard secondhand that during the cleanup of the 
SRE, some people did not wear their film badge because they would have exceeded their 
exposure limits. 

I was not aware of any incidents with the AE-6 reactor. I don "t know why I was even running 
that reactor, if it was because someone was sick that day or some other reason. I had no history 
with the reactor or anything like that. 

I have heard some people say that we were never told about the SRE and that is not true. As far 
as I know, it was an open subject and there was no attempt to cover it up. I didn "t know about it 
exactly when it happened, but sh01ily after I was aware of it. I don't know if the surrounding 
community was made aware of it, but those of us that worked there were aware of it. I wasn"t 
really that concemed because I wasn "t working on the hill regularly, but there was never 
anybody telling us not to talk about it. I know there were people in the company that weren't 
aware of it at the time though. I can only speak for myself, but it Wasn "t a big secret and we 
talked about it. 

I was never told to do anything I felt was wrong. I was well trained. I did what they asked me to 
do. I don"t have any complaints. 

Redacted 
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Intcrviewee(s): 2 

I received my Ph.D. in physics from the University of Illinois in 1951 and my thesis was on the 
radioactive decay of ruthenium. I have worked as a Nuclear and Instrumental Engineer in 
various firms. I spent one year as a professor of physics at the University of Arkansas, but I 
don't think I was any good at it. I think you were here to ask me spcci1ically about my 
experience at Atomics International (i\1). I started at AI in November 15, 1955. I was laid off in 
1965 or 1966 and was transferred to Rocketdyne. Then there was another lay off In March 
1968, I changed companies and worked for the Garret Air Research Manufacturing Division 
working on separating heavy and light uranium. I retired from Garret at the end of March in 
1989. 

The nuclear experience I had at the Garret Air Research Division had to do with designing and 
building centrifuges for separating heavy and light uranium. 

At AI, I was an engineer in the instrumcnt1tion group involved in measurement devices. 
worked on the development of an automatic shutdown device or fuse for a power reactor, which 
eventually led to a patent that was taken out after I left the company. Most of my time was spent 
at the Van Owen and DeSoto facilities. I spenc very little time at Area IV on the hill, maybe a 
day at a time here and there. I do remember doing some \York on the hill at the Kinetics 
Experiment Water Boiler (KEWB) reactor. I remember testing a piece of electronic equipment 
with a pulse of nuclear radiation from the reactor. The KEWB reactor is a water boiler reactor, 
which is essentially a big pot with water and a solution of uranium in it. If you pull the control 
rod part of the way it, the reactor goes critical and starts to generate power. If you pull the 
control rods all of the way out, the reactor goes supercritical and then ""poof." It explodes and 
puts out a lot of nuclear radiation in a very short time and then of course it shuts itself down 
automatically. Then you have to wait 45 minutes before you can set it up again. I spent one day 
doing that. We eventually discovered a much easier piece of equipment to usc for our tests that 
gave equally useful results to the reactor; it was a flash x-ray machine. We had the f1ash x-ray 
machine at DeSoto. It doesn't rely on a nuclear reactor. It is an x-ray tube with a cold cathode. 
The cathode has a lot of tiny spikes on it to generate intense electtic fields at the points of the 
spike and draw electrons out of the cathode. Then the electrons slam into an anode and generate 
x-rays. It was a lot simpler to use than the KEWB and cheaper as well. 

I was a member of the reactor safety committee at Area IV. We evaluated safety issues with the 
Systems for Nuclear Auxiliary Power (SNAP) 10 reactor. The SNAP 10 was a small reactor 
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with no coolant. The idea was to usc thermoelectric conversion of the heat from the core and 
tum it into electricity, which could then be used to run a military satellite. The vvay the reactor 
operated was that you had this core of uranium and graphite. Surrounding it were pieces of 
beryllium. Beryllium is a good moderator and reflector. When the beryllium was close to the 
reactor core it increased the amount of neutrons that would reflect back to it and make the reactor 
critical. If you pulled the beryllium away. the reactor became subcritical and shut down. The 
reactor didn't have control rods. The beryllium was used as a moderator and a control device. I 
forget what they used for the thermoelectric equipment. The physical nature of the stuff was 
described as having all the strength of plaster, so it had to be held in compression, but it had a 
good coefficient. The reactor worked fine and the satellite was sent into orbit. It was shut down 
after a month or so because the rest of the satellite didn't work very well. As far as I know it"s 
still up there circling the globe. 

As a member of the reactor safety committee we tried to think of any potential issues that could 
arise and have a plan for dealing with them. The two big safety concems we explored with the 
SNAP I 0 rector had to do with shipping the reactor to Vandenberg Air Force Base and the 
potential for transportation accidents. We didn't want the truck carrying the reactor to crash into 
a gasoline truck. That would result in a big fire and the uranium in the reactor would burn up 
and spread and there would be a big radioactive mess all over. We persuaded the Califomia 
Highway Patrol to not allow any gasoline trucks on the highway the day we were planning to 
move the reactor. The other potential transportation safety was if the truck tipped over and 
rolled into a ditch with water. If the reactor was in the water for a long period of time, the 
radiation could percolate into the water. I forgot what we decided to do about that other than 
make sure the truck driver \vas very careful. As far as I know, nothing happened to the SNAP 10 
reactor and it made it safely to Vandenberg Air Force Base and was launched. It is still in orbit. 

Another possibility was this. After 3,000 years the satellite is going to come back to earth. W c 
postulated what would happen to it when it comes back. One fellow postulated that the very 
worst thing that could happen would be that the satellite landed in the middle of Rockefeller 
Center in New York City. Well, what could we do to prevent that? We excused ourselves from 
contemplating that scenario by saying that event would potentially occur 3,000 years from now 
and it wasn't our responsibility. I think we were pretty responsible. We thought about the first 
3,000 years at least. 

Going back to the scenario with the reactor in the water, the issue would be that radioactivity 
would get into the water and groundwater and be distributed that way. There wouldn't be too 
much in the air. A geologist or hydrologist could tell you more about the transport of 
radioactivity in water; I am not an expc11 in that. But I would imagine radioactivity travels faster 
in air than water. Dispersion of radionuclides depends on the chemical nature of the element, not 
the fact that it's radioactive. As far as being concerned about any particular radionuclides, that is 
really outside my area of expertise that would be health physics. I would be concemed about 
that I can think of off-hand are cesium-137, cobalt-60, a radioactive isotope ofbarium, uranium 
and its daughter products, and a gaseous fom1 of iodine. None of them are very nice. 

Going back to my one day at the KEWB reactor, I remember that the technician that was 
supposed to make sure the cameras had film in them forgot to load the cameras and we missed 
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the first shot. We didn't get any data on our first pulse of the reactor. I was waiting outside the 
KEWB building when we ran a test. It was a safety precaution. We didn't want to be near the 
thing when it went .. poof." We would set everything up and get it ready to go. I went outside. I 
don't know how they got the reactor to go ofC maybe there was a timer or something. I don't 
remember that detail. Maybe there was a timer with a delay so that we could leave the building 
before the control rods were pulled out. The system would pull the control rods out then put 
them back in. When the control rod came out you would get this .. explosion" and then you 
would drop the control rod back in and wait for things to cool down. Then you set it up and do it 
again. The measurements would be recorded on an oscillograph or camera. An oscillograph was 
an oscilloscope with a camera looking at it. The "pool" is the release of radiation from the 
removal of the control rod. The reactor liquid is completely contained in the tank; it just expands 
to a greater volume when the reactor goes supcrcritical. The KEWB itself was below grade level 
and the reactor itself was in the cellar of the building. This provided additional shieldmg. The 
KEWB was a stand-alone experiment and not related to the other experiments at the SSFL 
except that AI was running all of them. I don't recall what the other buildings surrounding the 
KEWB building were used for. I was doing this in 1964 or 1965, so it was at least 45 years ago. 
I left in 1966, and this was one of the last things I did before I lefl. 

I did have another concem with the containment vessel of one of the SNAP reactors. The 
concem related to a nil ductility transition temperature. Carbon steel at low temperature is 
brittle, but at a high enough temperature it becomes non brittle. If you irradiate it, you change 
the crystal structure so that the temperature at which the steel become non brittle gets higher and 
higher. This is the nil ductility transition temperature, the point at which the steel goes from 
brittle to not brittle. Below this temperature the steel is not ductile, it will crack. Above this 
temperature, the steel is ductile and will bend a bit. In this case there is a containment vessel 
around the reactor and they wanted to be sure that when the reactor was operating the 
containment vessel was above the nil ductility transition temperature. They measured that with a 
couple of thermocouples attached to the containment vessel. One time there was a disagreement 
between two of the thermocouple readings and I had to make a decision regarding what to do 
about it. Which reading was the eonect reading') For safety reasons, I said you would have to 
believe the lower reading, that the lower temperature was the nil ductility transition temperature. 
Later on after they took the them1ocouples out they discovered that the thennocouple giving the 
lower number was the one that was accurate. So I was justified in my decision. I can't 
remember exactly which SNAP reactor this issue pertained to, maybe SNAP 8. The safety 
committee I was a part of was based at the DeSoto facility, but we would occasionally visit the 
hill for inspections. 

While at Rocketdyne, I was based at the research center located not far from the entry gate. 
was there full-time for about two years as I recall. It was a large building that had a lot of 
cubicles. 

I don't recall handling any radioactive sources. For a while I was head of a small group of 
engineers and some of those engineers worked on the Radiation Fuel Gauge project which used 
cesium or cobalt sources, but I don't recall exactly where the testing took place. The idea of this 
project was that you placed radiation sources on an aircraft fuel tank such that you can measure 
the quantity of fuel in the tank regardless of attitude of the tank. Normally fuel gauges consist of 
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probes stuck in the liquid of the tanks. They try to locate the probes so that when the gasoline 
what out of one probes range, another probe will pick it up. The Radiation Fuel Gauge project 
was supposed to be a simpler way of instrumenting the tank. You didn ·t have to put multiple 
probes into the tank; you could put radiation sources on the side of the tank. They worked on 
that for years and years, but never seemed to get anywhere. I don "t know where the actual 
testing took place. I wasn "t a part of the project, but a few of my engineers were. 

I don ·t recall any disposal practices or any on-site disposal or radioactive waste. I only know 
what I have read in reports, but I didn ·t read that there was any disposal on the site. I do 
remember there was a plan to build a .. Hot Laboratory .. to reprocess fuel clements. I think they 
did build the Hot Laboratory, but I don ·t know if they developed the chemical processing to 
reprocess the fuel elements. I think at that time the U.S. Government decided not to reprocess 
the fuel clements; it was just cheaper to dispose of the spent fuel elements and buy new uranium. 
France takes a different approach because they don·t have any uranium mines. 

I have read accounts ofwhat happened at the Sodium Reactor Experiment (SRE). It didn"t make 
any impression on me at the time so if I knew about the SRE incident at the time I had since 
forgotten about it. After reading these accounts, I can sec why I would have forgotten about it 
because it wasn ·t really something people that worked there would have thought \vas unusual. It 
was an experimental reactor. You operate the reactor to find out what is wrong with your design. 
Well they found out one thing that was wrong with their design. The lubricating oil for the pump 
motors leaked into the sodium. This plugged up some of the coolant tubes. As a result, the fuel 
elements overheated and burst. This was a problem because we had to go in and fish the fuel 
clements out. It was a job to get them out and we had to develop special tools to do it. But it 
was the sort of thing we expected to happen because the SRE was not a finished design. We 
were experimenting and this was one of the things we found out we had to change. rm not 
exactly sure how they fixed the issue with the lubricating oil, but it was fixed. Some people are 
insistent on calling this a partial meltdown, which does not seem correct to me. To me a partial 
meltdown would involve melting of the coolant tubes themselves so that the whole reactor core 
would have been useless afterward. 

Meltdowns have happened in some reactors in the world and when it does the reactor in question 
is simply abandoned. There is no attempt to repair it because it is too dangerous to get close to. 
Dirt is thrown over it and you wait for 200 to 300 years before it will be safe to work on. This 
certainly did not happen at the SRE. They were able to continue running the reactor with the 
damaged fuel elements. They finally realized something was wrong with the reactor and shut it 
down. I am familiar with this because I have read all the reports about the SRE incident. 

Another thing that keeps coming up from time to time is the tritium in the water. For a long time 
I couldn "t understand where the tritium was coming from because it has a half life of about 10 
years and it has been maybe 60 years since any reactor was mnning up on the hill. I dug into it 
and finally figured out that tritium is created in the upper atmosphere - it is cosmic radiation and 
so it falls continuously. There is always a little bit of tritium around. It is a very soft beta 
emitter so it doesn't do much damage. You probably have a little tritium in you right now. It's 
always been around, it's just like you have carbon-14 in you that slowly changes to nitrogen and 
you have potassium in you that is slowing changing into argon. These have been around since 
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the beginning of the earth. So 50 years ago if they found tritium, I would say maybe that"s the 
result of a reactor, but 50 years later I would say detection of tritium would be the natural 
background that results from cosmic radiation. 

I don't know anything about the sewers or drainages at the SSFL. 

There wasn't much occasion to go to other building on the hill other than the buildings you were 
working on unless it was for a social call at lunch to play bridge or something. The SNAP 
program was quite separate from the SRE program. SNAP was funded by the Department of 
Defense and SRE was funded by the Department of Energy. There were even classification 
issues with the SNAP, as things were secrete, but there was nothing specifically secret at the 
SRE, it was intended for commercial usc. 

The company had one other reactor problem in Hallum, Nebraska. You may have heard about it. 
Using the design as SRE, the company contracted to build and put into operation and sodium
cooled reactor. They made one mistake. They didn't usc the same design for the moderator cans 
that they used in the SRE. They went to a different design <md the darn things split open. They 
ended up with sodium mixed in with the graphite and it was a big mess. They were giYcn the 
choice between putting up $4 million to clean up everything or $8 million to fix everything. 
They chose the cheaper option and that was the end of the SRE program. Although lately, I read 
that someone has come up with a new design for a sodium-cooled reactor. 

I think the most logical areas of concern at the site for U.S. Environmental Protection Agency arc 
the KEWB, SRE, and various SNAP reactors. 

I know there arc reports of groundwater coming from the hill that is radioactive. I don't know 
what kind of radionuclidcs are in the water. If it's simply tritium, I understand how that could be 
there from the cosmic radiation, otherwise I don't knO\v. They may be some long-lived things 
still around from the soil being irradiated, but I just don't know. 

There is also some hysteria associated with the whole site. There arc a group of people that have 
been afflicted with cancer and they are convinced their cancer is a result of testing that occurred 
by North American Aviation, including the radioactive testing AI and the rocket testing 
Rocketdyne did. Rocketdyne used various poisonous solvents. They were not very careful about 
how they disposed of stuff. 

One of my jobs at Rocketdyne when I was there was to measure the distribution of droplet sizes 
of a spray. The spray was something that I am sure would give me cancer if I breathed it. I 
didn't get cancer from it, so it didn't hurt me. I don't know what they were using it for and I 
don't know why I was measuring the droplet distribution, maybe it was to figure out how, it 
would burn in a jet engine. There was some peculiar geometry involved in measuring the droplet 
distribution. The way you would assess the droplet size was to not measure the individual 
droplets, but to make measurements on droplets that were coming close to some sort of probe 
and how you interpret the voltage variation in the probe as the droplets come near it. This 
involved some tricky mathematics that I needed help with. 
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With regard to industrial wastewater being used to water areas or the hill, I don't recall seeing 
any watering going on up on there. It was a desert and they just left it. We had to watch out f(.)r 
rattlesnakes though. One fellow said it was a good idea to wear high boots so if a snake strikes it 
will hit the boot and not your leg. I never ran across any when I was there, but they arc quite 
common. 
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I was an operations engineer assigned to Facility while working for Atomics International (AI). I 
started as a forklift operator and at one time I \\as in charge of five test facilities. I was up there 
35 years. The way that it worked at the AI Liquid Metal Engineering Center (LMEC) I Energy 
Technology Engineering Center (ETEC) side of the hill \'Vas that in a building or test bcility you 
would h:1ve engineers tlwt would be in charge of the engineering side of things. They would 
have all of their engineering staff. A project\\ mild Clll11e in and engineers would be assigned to 
the project, design engineers, electrical cngmecrs, and a project engineer who would be in charge 
of the overall project budget. In each test facility you would have an operations engineer and 
then your operators; \Vc called them operators and not mechanics. I was an operations engineer. 
The operations engineer would be in charge of that facility no matter what project was going on 
or what other group of engineers assigned to the project were going through. I never lett my 
building, projects would come and go, but I would stay at the same building. I would be in 
charge of getting the project set up and operating it to whatever procedures were written. So we 
had a lot of input to how the procedures were written. 

The operations engineers and the operators themselves were probably some of the most highly 
trained people you ever met. Out of a 40 hour week, we probably spent 8 hours a week in some 
sort of training. Training included topics such as hazardous material handling, water treatment, 
sodium handling, hydraulic oil safety, high pressure safety, and fire training. At one time I had 
my 40 hour hazardous material first responder ce1iificate. I was a site manager and a first 
responder. All of my guys had the same tyve of training expect for the site manager training. 
These guys on the hill had so much training; we had enormous amounts of training. It was 
absolutely a requirement. We were always trained in any kind of regulatory requirements. We 
were always afforded the training and knowledge of the time. So they never held anything back 
from us, we knew what we were getting into with different projects. The company was very good 
about training. 

I spent almost all of my employment from 1963 to 1999 on the hill. The only exception was for 
about 8 months when I worked in the fuel fabrication department at headquarters. I held various 
job titles at the Santa Susana Field Laboratory (SSFL) over my 35+ years including, forklift 
operator, mail boy, plutonium facility worker, and shift leader at the Sodium Components Test 
Instillation (SCTI) facility. I also worked in Building 13, the Earthquake Test Facility. 
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My first job was as a fork lift operator and heavy equipment operator. Materials would come up 
from headquarters on a truck and I would unload them, separate items base on their destination, 
and deliver the materials to the proper building. There were 5 of us that did that. Items would he 
packaged and have routing tags on them. It could be anything fi·om a 500 piece of nickel to 
gaseous nitrogen in K bottles. At one time I had to unload a truck and load a truck every day for 
almost a year. And in each truck there would he 300 of those big gas bottles, 122 pounds each. 
They would be laying down, so I would have to go stand them up, roll two at a time, lay them 
down onto the forks. take them down and then pick up two more. 

Then I was a mail boy dealing with secure mail, Q clearances and top secret clearances. Then I 
went from there down to headquarters for the fuel fabrication work. Then I came back up and 
worked at the plutonium facility. But it wasn't hot at the time, meaning there wasn't any fuel up 
there. We were fabricating the building at the time and all the handling equipment such as the 
glove boxes, etc. Then I transferred to SC'TI and I was there for about nine years. I was a shift 
leader at SCTI. The shift leader was like an operations engineer, he was in charge of a specific 
crew for a specific period of time. We worked a rotating shift - six clays working the day shift 
(first shift), then a day and a half off, then seven clays of second shift and two days ofT, then 
seven days of third shift with four days ofT. It will destroy your family life. I was doing that and 
going to school at the same time. After I left the SCTI they increased the power level to 70 
megawatts of power and they actually supplied power to one of the local cities out here. 

After SCTI, I transferred to Building 13 and that wound up being the earthquake test facility. It 
was also a stress intergranular analysis facility. We weld different pieces of metal together to 
form a pipe. Then we would put measurement devices on the pipe to measure within a millionth 
of an inch any movement. We would put the pipe in an oven and put six hydraulic jacks between 
the two ends and we had as much as 7 50.000 pound s of pressure and we would heat it up to 900 
degrees and then shock it to 500 degrees within about 16 seconds and see what happened. Our 
tests in that facility wrote the books for the engineers. They didn't know what the breaking point 
of something was. We developed the statistics for the engineers to use in their designs. In 
Building 13 we got to break things and get paid for it. It was a good job. Before I worked there 
Building 13 was also the Systems for Nuclear Auxiliary Power (SNAP) 8 and SNAP I 0 
assembly building. They modified the building later for the earthquake testing. I didn't work in 
Building 13 when it was a SNAP assembly building. 

When I was a fork lift operator I hauled SNAP 8 and 10 fuels to a storage facility. I also hauled 
remnants from the SRE rupture to Building 64, "The Vault." I did not package the remnants; I 
just hauled the box from one area to another. I wore a film badge and dosimeter while doing this 
work though. In all the time I was down at headquarters working on fuel fabrication and on the 
hill, I never received a daily dose. Down at headquarter we had up to 750,000 dpm airborne 
contamination. You could see it floating. We knew what we were doing though. 

Building 28 was the neutron flux generator reactor. I was a fork lift operator working at that 
building. They had to create a frame with lead shielding to put between me and the items I 
removed with the fork lift from Building 28. That was a neat building. They did things with 
mummies, motorcycles, and .45 caliber pistols. You could take a picture of a .45-caliber pistol 
and you could see the spring inside the gun, the bullets inside the clip, and the powder inside the 
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bullets. They did a lot of mummies and stuff for colleges and universities. Rather than disturb 
the outer packaging of the mummy, they could look inside it. They even did a dinosaur head in 
Building 100. I moved things within the building because everything associated with the reactor 
was heavy. 

As a forklift operator I would go to any building and pick up stuff and deliver it to where ever 
they wanted. I would pick up a lot of things and take them to the old disposal pit. The sodium 
disposal pit, "'the piC as we called it, was where they would take pipe that had been excised out 
of the sodium test facility and had some residual sodium in it. At 300 degrees sodium is a liquid, 
but as it cools it becomes solid. But get sodium wet and you get big burning explosions. I 
wanted to make a bomb for Vietnam out of the stuff. We \Vould take sections of pipe out to the 
pipe, chain it down, and we had a steam boiler out there with steam lance and we would sit 
behind a shield and steam the sodium out. It was the best way to get rid of the sodium. Or if we 
had smaller stuff we would throw it in the pit with water. So we took a lot of things up to the 
burn pit. One thing you arc probably interested in is mercury. As far as I know, there was never 
anything radiological taken up to that burn pit. Radiological material was only taken to specific 
building with specific needs to have it. It was always loaded by procedure. Everything was 
always clone by procedure, including all the smears and scans. Before I was even allowed to 
pick it up they would make sure I had my film badge and make sure all my training was current. 
They made us well aware of what we were doing. I transported waste material in "'pigs" to 
Building 64, and sometimes to Buildings 21 and 22. I think an outside contractor took the waste 
from there to Beatty, NV. I am not sure what was ultimately clone with the waste, I was just 
asked to move it. 

We had the Apollo-sponsored spacecraft. A lot of people don't know that it had six discs that 
were 3 feet in diameter, some of them 6 inches and some 2 inches thick made out of depleted 
uranium at the bottom of that spacecraft. During launch if something went wrong, they could 
eject and this would help keep the capsule oriented until the parachutes came out. We liquefied 
the uranium, cast it in different configurations, and then coated it with epoxy resins so that the 
oxide wouldn't grow. It was the weight of these disks that kept the capsule in the proper 
orientation tor deploying the parachutes. 

Most files for Area IV, including as-built drawings, were stored in Building 57. So there should 
be records there for you to look at. Building 57 was part of ETEC, but as they started shutting 
things down it became a place to store filing cabinets and records. Building 57 was originally a 
SNAP 10 shipping container building. They would take a SNAP 10 after it had undergone all its 
shaker testing and everything was ready for flight. They would take it to Building 57 and open 
this gigantic can, like 25 feet long and 20 feet in diameter. They would take the top half off and 
put the SNAP 10 in a certain configuration monitoring it the whole time. Then they would close 
it up and I would go in as a forklift operator and put it on a truck. 

Looking at a map of the site I can tell you the following building numbers and descriptions: 

Buildings 13 and 59 were SNAP 10. 
Building 19 was a SNAP 8 test facility and was a hot building. 
Building 57 was the "canning building" for shipping. 

Redacted 



Building 25 was a test facility for SNAP I 0. This building I believe went hot. 
Building 12 was a test facility for sodium potassium (NaK). 
Building 28 was the neutron f1ux generator. 
Building 27 was the shaker table for the SNAP 10. There was nothing hot here. 
Buildings 32 and 42 were sodium test facilities. 
Buildings 20, 21, 22, 24, 25, 19, 59, 9, and 100 were all hot buildings. 
Building 64 had a loading dock. 

I went in the hot cell with the fork lift to take out the windows. They were very long and stair 
stepped with lead-impregnated quartz glass, white oil, then another layer of lead-impregnated 
quartz glass. Those windows weighed 6,000 pounds. There was not much room to drive around 
in there. They were changing the seals on the windows and that's why I was hauling the 
windows around. The seals would deteriorate fi·om exposure to the radiation. They had alI kinds 
of stuff in that building like iridium and tritium. 

I didn't really have a lot of exposure to radiological materials on the hill. My work with 
radiological material was primarily down at headquarters with the fuel f~1brication there. 

Building 64, .. The Vault." \vas actually a very small building. It had this really neat thing, a 
scale. It was about 8 feet long, 4 feet high and 3 feet deep. The scale had engraved glass sides 
with teakwood or hardwood components. It had a balance beam that was gold. It was from the 
Oppenheimer project and came out of New Mexico. It was used at the vault to weigh items. 
Building 64 had a standard loading dock. 

At one time all of the buildings were down and we were still maintammg surveys of the 
facilities, collecting the film badges, checking the security of the facilities, making sure there 
was no water leaking, etc. I was in charge of a crew that did that. I can't think of any issues 
with pipes, sewers, or drainages that stick out. As far as any internal water leakage, we saw a 
few roof leaks, but I haven't heard of anything else. All the vaults had sump pumps to pump 
through filters and scanners, but I didn't have anything to do with that and never heard anything 
about issues with those pumps. 

The only radiological accident I can recall was at the SRE. As far as SNAP 8, SNAP 10, ETB, 
ETB Annex, I never heard anything happening with those. As far as the plutonium facility, they 
went hot with plutonium, but when I was there I was just helping build the building. I never 
heard of any problems there after it went hot. 

Building I 00 and Building 9 had the Organic Moderator Reactor Experiment (OMRE) and 
graphite reactor. They had all kinds of stuff going on there. They modified Building 100 so the 
roof pulls back and they could shoot a laser beam out of it and hit the moon. They left a target 
on the moon and they would shoot laser beams at it. I have no idea what they were testing. 
Building 9 and 100 were hot for a long time and they were hot when I was up there. 

I was not really concerned about the hot buildings up on the hill. The only concern was for the 
deep pockets coming out of the valley looking for help with their maladies. There is someone 
claiming to have gotten cancer from the hill, but this person had cancer before even moving into 
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town. There arc guys that have died up there because of industrial exposure. One guy I know 
real well because I gave deposition to his case. That was for asbestos. We worked with a lot of 
asbestos. We even knew how to do field tests for lead, zinc, shmi-fibcr asbestos, and long-fiber 
asbestos. You just had to have a lighter. As far as radiological issues, I never had concerns at 
the hill. I worked with hotter stuff clown at headquarters. 

Those guys in Buildings 20, 21, and 22 had all the hot stuff. If anyone was going to get any 
exposure those buildings arc where it was going to happen. l know one guy that died, I cion· t 
know if it was from cancer from working at the site, but he used to work in Building 21 and 22. 

We had a test facility called the water loop (Building 463, the hydraulic test facility). We tested 
sodium components. It was clear off in the boonics. We had three separate gigantic pumps and 
we could pump water through different configurations. We tried to stall pumps. We would have 
a pump pumping water one way and then set up another to nm the opposite direction to sec if we 
could stall the pump. We had to make sure when we were doing a injection test for hypcrgolic 
fuel test. Rocketclyne hired us to do this. We built this big plastic box and we would shoot water 
through it. It had a laser array and as the water would go through we injected phcnylthalinc 
though it. It would react with lasers and you could see it, so they videotaped it. So they could 
sec if they were getting homogenous mixing. It was a test for fuel development. but we used 
water first. We had all this eff1ucnt containing phenyltlwline and to test for it we would dump 
some water into three 5-gallon jugs and put goldfish in there. If the goldfish hadn ·t died in three 
days we were allowed to dump it to ground. That was an Environmental Protection Agency
approved scientific test. 

I have pictures of the water loop. It is not there anymore. It was a revolutionary type pump we 
were testing. I also have a picture of what happens when a valve goes the wrong way during a 
pressure test- you blow the side out of the building. That \Vas Building 4013. We blew part of 
Building 40 I 3 clear over to SCTI with the failure of that valve. That photo was from May 4, 
1989. 

At the cmthquake test facility (Building 13) we could put a million and a half pounds of 
compressed pressure on top of the facility and we could squeeze it and we had a table underneath 
with rubber isolators. In fact most of your buildings and bridges sit on rubber isolators now. We 
could run tests on the building to see how it would respond to potential seismic events. The floor 
of that building is I 0 feet thick, 40 feet long, and 20 feet wide, with 2 inch rebar every square 
foot. They poured continuous concrete for 2 days. Everything had to be bolted to the f1oor for 
testing and measurement. 

We used to do to conduct check valve tests using a bowling ball. We took a bowling ball, cut it 
in half, filled it with lead, put it back together, and we had it in plastic piping and did high f1ow 
testing with it. 

We would take the tops off buildings to remove pumps from the buildings. The roofs weighed 
29,000 pounds. I was in charge of the crane that had to remove the roofs and pumps. I was 
certified to operate and train others on cranes. The crane sits on a 100 foot high building and it 
has a 125 foot boom. It could pick up 180,000 pounds. After the sodium pump was tested, they 

Redacted 



had to pull it out. Sodium reacts with the moisture in the air so they had to lift it out in a bag. I 
was only operating the crane in the example, but they had a sewing machine in the building and 
they sewed a bag around the pump and they were lifting it out and filled it with nitrogen as they 
were pulling it out. The sodium pump weighed about 70,000 pounds and the clearance between 
the pump and the pump case was less than 0.25 inches. Handling the crane was pretty delicate 
business. 

I thought some of the people up on the hill were some of the neatest people to work with. I r you 
kept your mouth shut and just listened you could learn so much up there. It was so much fun 
working there. We were always doing something different. It wasn't boring. You had to know 
what you were doing all the time. It was a lot of stress too though because if you didn't do 
something right, someone could get hurt. 

The average test took 16 seconds in the earthquake building. We had earthquake data on 
computers that we could replicate and alter as \Ve wanted. The littlest earthquake that we 
replicated was 6.7 on the Richter scale. The highest was 25 times that. It is fun to sec what 
happens to pipes under those conditions. The pipes would be filled with oil so I had oil all over 
my facility, but it never got out of the facility. We would go clean it up with soap-based 
detergents. We developed engineering data at that building. You can over support something. 
You arc better off letting pipes move that attaching them too rigidly to a wall because if the wall 
moves one way and the pipe moves another, pretty soon you could have a bang. We wrote a lot 
of books up there using our test data. 

Going back to your concern about radiological issues, I just didn't have much to do with that 
when I was up on the hill, only in the forn1 of transporting packaged material. 

I estimate that about 1, 700 people worked in Area IV at one point. There were a lot of 24 hour 
operations running 7 days a week, such as at SCTI. I went nine years without having a 
Christmas because I was working. It was good money, but those shifts were hard. 

If I had money and they let me I would build a house up there. I would have no problems living 
up there. There arc some beautiful views. 

There is probably some surface contamination still up there. And they arc trying to get rid of it 
the right way. But you have Barbara Boxer and a few other people involved. I'm tired of all the 
.. numb nuts'' causing problems up there. They are egotistical and think they know more than the 
people that worked there. They are paid advocates looking for deep pockets so they can ride the 
wave. Barbara Boxer couldn't make a decision if she had to. They cleaned up the site by the 
rules at the time and sent all the contaminated waste ofT site. Give them a set of rules and they 
will do it. But whose rules are you supposed to do it by? I went to one of those public meetings 
in the hotel and the first 2.5 hours were people talking about their education. I don't care about 
that. When they finally started talking about their findings, they were talking at a level above so 
many people that no one knew what they were talking about. You had people from Van Nycs 
over at that stupid meeting all worried about getting sick from the site and these people are 
making them even more scared. Talk to the people, not O\'er them. I get very upset about that, if 
you can't tell. They are inciting fear and that is the wrong way to do things. You want to relieve 
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the fears of the people. They have a right to know the truth and you should darn right tell them, 
but tell them at a level they understand. 

Everyone up at the site worked extremely hard with lots of oversight to clean it up properly. But 
right now if one person doesn't like the outcome of something he or she is going to make a big 
deal to get the work done over again and get another opinion. It's like doing a curve fit; you can 
take data and make it come out any way you want. You can do that with these interviews you 
are doing-· make them tum out any way you want. People get so technical that it raises concerns 
right away. You just have to do your job and talk to people in a way they can understand. There 
is always someone who will not be happy and swear up and down that they didn "t get the truth. 

I had one of the biggest sodium fires in the history of SCfl up there. One of my operators came 
in and said "'I think we have a problem ... We were at 35 megawatts of power throwing 3 million 
pounds per hour of water flow going out to make 900 degree superheated steam, which reacts 
with sodium and I had sodium sitting out on the f1oor of the building about 3 feet high and 6 feet 
wide in little cones, just drip, drip. dripping. We ended up isolating the sodium and coating it 
with calcium carbonate to starve the oxygen and put out the fire. It cools down and gets a crust 
on it. 

Talk to the operators if you want to know about lots of buildings. The engineers tended to stay 
in one place, while the operators moved around. Wherever the test was the operators followed. 
We had I 00 or so operators at one time. When I left there were only about 20. They would go 
from one facility to another. Sometimes you would work at one place for a while, like I did for 
nine years at SCTI, and then sometimes you would only be at a place six months depending on 
the duration of testing. 

We had this Ph.D. physicist. She was a neat gal, so smart. She wore pants and it just blew 
everyone ·s minds. This was back in the days where women didn ·t wear pants. But they needed 
her and there wasn"t a thing they could do about it. She started the trend of women wearing 
pants up on the hill. That tells you how long I worked there. At one time you could walk out of 
any building at any time of day and walk into a herd of deer. There were also mountain lion, 
bears, raccoons, badgers, and rattlesnakes up there. I made a lot of money on rattlesnakes. I 
made belts. It's all sandstone up there and there are sandstone pockets that fill up with rain water 
and the animals would use it during the summer for water. I had a friend who was security guard 
up there and saw a mountain lion and her baby, as well as bears, walk through the gates. 

We would go scrounging for parts in old buildings. I walked up a loading dock one night 
looking for parts and as I went up a badger came out and started chasing me. The only thing 
worse than a badger would have been a bobcat. I've walked into buildings with bobcats before 
and when that happens you just leave. 

The Rocketdyne pond was stocked with fish so there would also be blue heron and storks and 
other birds up there as well. And sometime if it rained really hard, the fish would come out of 
the pond into the spillway and we would have to go pick up the fish and put them back in the 
pond. I never saw any dead animals that would have resulted from contamination. They fared 
better up there a long time ago then they do now. 
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I have a degree in mechanical cngmccring. I began working at SSFL in .June of 1961 for 
Rocketdyne at Component Test Labs (CTL) 2 and 3. I did not work at Area IV. I was laid ofT 
by Rockctdyne in 1969. I was responsible for testing turbo pumps at CTL. I thought there may 
have been a retention pond at CTL I on the Rockctdync side. 

I worked for Atomics International following the lay ofT in 1969 from the DeSoto facility. In 
1987, I was back on the hill in Areal at the Advanced Propulsion Test Facility. 

In 1992, I returned to Rocketdync and worked at the former Hot Lab until 1994. I was a 
supervisor at the Hot Lab and did not handle any radiological waste. I developed instructions for 
decontamination and decommissioning operations for the Hot Lab. I prepared the lab to be torn 
down and was responsible for cleaning the Hot Lab. I think that waste was shipped from the Hot 
Lab to another facility and then shipped off site for disposal. I don't remember where that 
temporary storage facility was located since that wasn · t my responsibility. Perhaps the waste 
was stored temporarily at the Sodium Reactor Experiment (SRE). I think there was a concrete 
pad outside the Hot Lab for staging drums. 

My main puqJose in wanting to be interviewed was to pass on the following infonnation. I was 
at a local bar and an '"old time Simi Valley resident"" was talking about Rocketdyne. The man 
had a garage and had found some cleaners (containing trichloroethylene) close to the Santa 
Susana Field Laboratory (SSFL) fence line. He took the cleaners back to his garage to usc to 
clean auto parts and then dumped the cleaners along a fence to kill weeds. I had read an article 
about contamination found off the hill and wanted to pass the information on as a potential 
source of this contamination. I don "t really have any more specifics in tern1s of where the 
cleaners were found or clumped. 

Regarding the accident at the SRE, I was told by a co-worker that a gentleman had asked him 
some questions regarding the severity of the accident at the SRE. My co-worker did not provide 
the gentlemen with any information so the gentlemen left assuming the worst of the accident. I 
think this lack of information was incorrectly interpreted. 
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I began working as a research engineer at Atomics International (AI) in January 1958, right after 
I graduated from college. AI was a division of North American Aviation, Inc. I became the 
responsible engineer for the Kinetic Experiment Water Boiler (KEWB) program within 
approximately a year of beginning work at AI. 

As the responsible engineer, I was in charge of operations at the KEWB. I was one of three 
operators that ran the reactor. The KEWB reactor was a water-boiler type reactor. The 
originally designed reactor was a -solution fueled reactor designed for university research. It 
was a steady-state reactor and was very low powered, 50 kilmvatts (k\V). The purpose of the 
KEWB program was to demonstrate that the reactor was completely safe and that anything they 
could do to it in a college environment would be safe. We would run tests to try and simulate the 
worst kinds of accidents we could imagine and the reactor would always shut itself down as a 
safety feature. All of the experiments we did were designed to test the safety of the KEWB 
reactor. KEWB was used solely for safety demonstrations. Subsequent to the KEWB program, 
we used the reactor as a pulse reactor for pulse neutron radiation experiments. 

We ran the KEWB reactor down to a I millisecond reactor period. So for every millisecond that 
the reactor was supercritical the reactor power would increase by a factor of e (i.e. 2.1714). We 
got up to a power of 4,000 megawatts (MW). This was a very short burst of power because the 
reactor would shut itself down as its inherently safe designed was supposed to do. After each 
power burst we would have to reset for the next tests, so we only did two to three experiments a 
day. This was to demonstrate the safety of the reactor and show that it would shut itself down 
under any kind of accident condition. We pulled all of the control rods out and let it go, but in a 
very systematic manner. We started our experiments very slow and then built our way up. That 
type of information would be documented in serialized logbooks and bimonthly reports. The 
logbooks were kept in the building, but I don't know where they \Vent after I left. But they 
should have been tracked. There were also bimonthly reports that were issued and went into the 
AEC report system. Oak Ridge used to have a repository for these reports. All the tests would 
be documented in these reports. I don't know what happened to the logbooks. But I would look 
at Oak Ridge for archives. At one time Oak Ridge National Laboratory had the archives for the 
AEC. We gave a couple of reports to the American Nuclear Society (ANS) also. I gave a talk in 
the 1960s to the ANS. 

There were radioactive gases and liquids associated with KEWB. The KEWB did generate 
fission gases. The fission gases were held in an underground storage tank and then vented up a 

Redacted 



stack after a decay period. The only contamination that might still remain fi·om that would be in 
the underground storage tank. I don't know what the status of the underground storage tank is 
after decontamination and decommissioning (D&D). I don't know if the tank was dug out 
during the D&D process or not. W c had fission gases that were generated and sent to the 
underground tank. Then we had argon-41 that was generated in the reactor vault, but this was 
not held in the underground tank, it was just vented up the stack. W c would have to ventilate the 
room anytime we had to do work in the reactor room because of the radioactive argon gas. The 
fission gases were held in the underground tank and decayed for a while and then slowly bled out 
the stack. 

The reactor fuel was liquid, uranyl sulfate. The coolant was water. There were cooling coils. I 
think the coolant was recycled. There was essentially no radioactivity in the coolant and none 
was discharged to the environment. There were two different reactor core vessels at KEWB. 
The first was a 12-inch spherical core that used highly enriched (93%) uranium-235 (U-235). 
There was a stack on the reactor that was an overflow chamber. When we pulsed the reactor, gas 
would form and it would expel the fuel solution up and it would become subcritical. That was 
the shutdown mechanism. The solution would go up the overflow chamber on top of the reactor. 
It would get caught and then slowly drain back down. The control rods were reinserted before 
the reactor could become critical again. The fuel was fully enriched U-235. It would get f~1irly 
radioactive. There was a fuel and gas handling system for the reactor located in an adjacent 
room in the KEWB Building. 

The stack ventilated the building, itself: and discharged the fission gases. The benncd area on 
this historical photo was where the reactor was located. There were three rooms in the concrete 
vault below grade. One room was the reactor vault, one room was the valve control room, and 
the third room was where the gas holdup tank, liquid drain tank, and associated plumbing were 
located. There was a hydrogen recombiner located in that room as well that we ran a few tests 
on. The radiation level in the fuel and gas handling room became very high. We hardly ever 
went into that room. The fuel would end up there and the piping would get highly contaminated. 
The reactor itself was in a separate room. It was a 12-inch spherical reactor with a 3-foot high 
chute on the top. When the fuel was drained out of the reactor it went into the below-grade drain 
tank. We also had precipitate material in the lines and we did some chemical flushing to try and 
recover the precipitate material. That process generated a lot of liquid that ended up getting 
stored in glass carboys. W c would flush the pipes and drain the rinse into the carboy containers. 
The containers were stored outside Building 4123 across from the KEWB reactor building. 
Building 4123 had two underground cells or holes in the ground - two concrete-line holes in the 
ground. And over in that area is where we stored all those bottles of liquid. Did some of it leak 
out onto the ground? Probably some, I would guess, but probably not a signification amount. 

Halfway through the KEWB program we changed the reactor vessel shape. We took the original 
12-inch spherical vessel out and replaced it with a 12-inch cylindrical vessel. We cut the 
spherical vessel out and stored the reactor in Building 4123, which was a storage building 
designed for holding the reactor vessel. It was highly radioactive, highly contaminated. We all 
received significant radioactive exposures, getting our yearly close just taking that spherical 
vessel out and moving it to storage. We were working right on the reactor vessel with our latex 
gloved hands. I don't know anything about the D&D program for the KEWB reactor because 
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that occurred after I left. The KEWB reactor did run as a pulse neutron source f(Jr a while. 
There arc vents located in the benned area of Building 4073, which were the vents that allowed 
us to draw fresh air into the building and blow the argon gas out of the stack. 

Building 4123 was the building that the reactor core was stored in so that is an area that you 
would want to look at. That would be the most likely area to look because anything that was hot 
in our area was stored there. 

I was the project manager on the Systems for Nuclear Auxiliary Power (SNAP) 8 Development 
Reactor in Building 59. The SNAP 8 Flight System Test was supposed to be in Building 56, but 
that was never built, it was just a hole in the ground. 

Based on looking at the site map. Building 4123 is the location where the first KEWB reactor 
was stored underground. Building 4073 is the underground KEWB reactor cell, Building 4793 is 
the instrument building and Building 4643 is the stack/blower for Building 4073. Building 4093 
is the A F-6 reactor. Building 4083 is probably the KEWB office building and Building 4103 is 
the contrul building. 

The prim:1ry thing that went in Building 4123 was the first KEWB reactor. I'm sure some of that 
liquid that we drained out from t1ushing the pipes was probably stored inside as well, although 
most of it was stored outside the building. One thing I would look at is the underground part of 
Building 4123 because I don't know what they did with it in the D&D process. Building 4123 
was not \cry big, maybe 8 feet by 8 feet or 8 feet by 10 feet. It was a small building. It was 
strictly a storage building and was built specifically to hold the first KEWB reactor when it was 
removed from the reactor building. There were two below-grade, concrete-lined cells. The cells 
were cylindrical and about 2 feet in diameter. Because the reactor was maybe a foot in diameter, 
the 2-foot diameter cells held the reactor vessel easily. 

An incident report (A0504) associated with the KEWB re<!ctor building noted that between April 
1 and June 30, 1961, a research engineer received quarterly exposures to gamma and neutron 
radiation at levels greater than 3 rem. This occurred while conducting core experiments required 
for tem1ination of the KEWB program and resulted in high radiation in the reactor room. The 
engineer \vas aware of his high cumulative exposure in early May, but because of the importance 
of the tests and lack of other qualified operators, he continued to conduct ··unreflected" core 
experiments without prior approval to exceed the 3 rem qumierly limit. That incident rep011 is 
referring to me. I was that research engineer referenced. 

We used hand held dosimeters and wore film badges. We had pencil dosimeters to monitor our 
exposure during operations. W c hardly ever went into the reactor building alone, only if we had 
something very quick to do that was relatively simple. Anytime we went in to manipulate the 
valves for the gas or liquid handling system we always had two people. 

We did very little on-site storage of waste. I mentioned the first KEWB reactor vessel and the 
rinse solution, but there was little else. The reactor vessel stayed on site until the area was 
decontaminated and the rinse solution was eventually taken to the Radioactive Materials 
Disposal Facility (RMDF). I would look at the D&D report for the area to gather more details. 
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The spherical KEWB reactor vessel was probably packaged and moved to Building 4123 without 
being decontaminated. That would be my guess, but I am not positive. The D&D report would 
probably give more specifics. 

W c had some usual things happen while running our experiments, but nothing I can think of that 
would lead to radioactive spills or contamination. Our approach with experiments was to start 
very small and increase incrementally. We would try to predict the results of the next step, and if 
we were unable to correctly predict the results of the next test, we would regroup and try to 
figure out why our prediction was not met. A few times we missed significantly on a prediction. 
The issue was one of ncutronics. The KEWB reactor ran on thermal neutrons, and there are 
delay groups associated with the neutrons. Some neutrons arc generated instantly and some are 
generated with a small (milliseconds) delay. We ended up discovering a new neutron delay 
group. 

When we ran slow experiments, the neutrons went out to the reflector and were reflected hack. 
As we went f~1stcr and faster, the neutrons that went out into the ref1cctor were not ref1ected back 
before the pulse was over with and the reactor was already shut down. 

We measured the energy level of the pulse and plotted it as a function of reactivity. It was 
basically a direct relationship, a straight line on a graph, except when we started getting these 
neutron delay groups. We were .. running away from the neutrons'' and that caused a change in 
our measurements fi·om what we were predicting. We finally realized that we were .. running 
away from the ref1ectcd neutrons .. and that's what was causing the change from our predicted 
outcomes. So we discovered a new neutron delay group, the fast neutrons from the reflector. 
We had seen this before in other thennal neutrons at lower power and reactivity levels, so we 
stm1cd to see some similarities in our measurements and realized we had a new group. So this 
was an example of an unexpected occurrence. But in this example, when we first saw that our 
predictions were not being met, we stopped to try and figure out what was going on before 
continuing our experiments in the same manner. We wanted to have an explanation for the 
unpredicted results that we were satisfied with before we continued on. 

We used sulphurous acid, H2S03, once over a period of a few days to chemically flush the 
plumbing lines at KEWB. We had a chemist that worked on the program at Canoga Park. We 
called him the .. Mad Chemist." It was a fairly dilute solution. The whole idea was to dissolve 
fuel that had precipitated out into the gas lines or other lines. The acid also took off a bit of the 
steel ti-om the piping. We were tense when we flushed the lines with sulphurous acid because 
the 1/8-inch drain lines coming out of the ~-inch piping were getting plugged up and it wasn't 
draining fast enough. We didn't want the sulfurous acid to be in the system very long so we 
wanted to get it out fast. I never did learn exactly what caused the plugging of the lines. We had 
to go into the gas handling room that was highly contaminated to unplug the drain lines. We 
went in very quickly and closed the valves and cleaned out the drain lines with a wire. The drain 
lines went into the glass carboy containers so that is where the rinse solution was contained. We 
got our gloves contaminated on that work. We would take our gloves and overalls and anything 
contaminated from our work on the KEWB and throw the items in the radioactive waste. We 
were a good customer of the RMDF. 
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As I recall, we never had a spill outside the building, but I would check the area at Building 4123 
where the glass carboy containers were stored outside. I think it would be prudent to reexamine 
Building 4123. 

We did other Oushes of the system, but not with sulphurous acid. The only time we had trouble 
with the drain lines plugging was with the sulphurous acid. We did some other water rinses 
maybe once every 6 months or a year, but we didn"t rinse the system very often. 

The reason we had to f1ush the system was because when the reactor \Vas pulsed and the foam 
solution that included the liquid uranium fuel would rise in the overflow chute and it would 
splash and go into the gas piping. We were trying to recover the fuel, which is why we used the 
sulphurous acid. Using the sulphurous acid was a one-time situation. It was driven by material 
accountability. Since the fuel was highly enriched uranium, it had to be fully accounted for. 
Every so often we would have to calculate the amount of uranium in the core and things like that. 
We discovered that we had to add a little bit of fuel and our calculations weren·t finding all the 
fuel. That"s when we realized that a small amount was splashing into the gas lines. So our 
calculations of fuel in the core were always a bit low because some of the fuel was in the piping. 
So then we got into discussion about how to recover the fuel. We talked to ""Mad Chemist"" and 
came up with the idea to use sulphurous acid to recover the fuel. The fuel was recovered, but 
was not recycled. It was contained in the carboys. The first couple of carboys were pretty hot 
and went to the RMDF. We f1ushed the system pretty heavily to make sure we got all the 
sulphurous acid out, so we generated a lot of liquid waste from that process. The carboys were 
stored temporarily at Building 4123, but eventually it was all sent to RMDF. 

At Building 4123, some carboys, the .. hotter .. ones, were probably stored in the building. But 
most were stored outside on an asphalt pad on the sou them side of the building, near the road. I 
am not sure how long the bottles were stored here. That would be something logbooks would be 
able to tell you. The draining occurred before the spherical reactor vessel was removed, so it 
would have been sometime in the early- to mid-1959. I don"t think you will see any residual 
contamination from this area, but it would be something to look at. 

As a test facility, we documented everything since we were testing for safety of the reactor. We 
didn "t have much company training back then. Training was on-the-job. We did a lot of on-the
job training and that was a good way to !cam. There were some general company policies that 
dictated our work, but they were pretty broad. We had a health physicist (HP) stationed with us 
all the time. His office was next to mine. He covered us and the AE-6 reactor building. The 
HPs took a lot of training and we looked to them to help guide our work. Whenever we went 
into the reactor building for any purpose, whatsoever, we wore shoe covers, lab coats, and 
gloves. When we went in to do any work with radioactive material we wore coveralls, coveralls, 
gloves, gloves, respirators, etc. We would double up on protective gear. We were all very safety 
COnSCIOUS. 

I had one personal incident. We had to measure the liquid level in the reactor. To do this we 
dropped a dip wire in a stand tube and watched the conductivity meter to know when the circuit 
had been closed. The probe was covered in tape and we would cut the tape at the level our meter 
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indicated so we could measure the length of the dip wire and calculate the height of the liquid in 
the tube. One time I was cutting the tape with an Exacto knife and I had my finger behind it and 
I nicked my finger. I cut through the rubber glove. The tiny tip of the Exacto knife chipped off 
and I got a sliver stuck in my finger. It was radioactive. I went to the nurse and she didn't want 
to touch it at first. but she finally removed the tiny chip. The HP got his meter out and checked 
me, smeared me, and swabbed me and I was clean. After that though we changed the way we 
cut the tape. We eventually modernized our measurement techniques. 

Everyone was pretty safety conscious on their own. We were all highly educated and knew 
about the hazards, but we were also running experiments and learning. We didn't depend on 
unskilled workers. All but two people were college graduates, most with physics or engineering 
degrees. We had a reactor technician and an electronics technician that were not college 
graduates. My boss was a Ph.D. There were basically two of us that ran the reactor, and then 
sometimes my boss would run the reactor once in a while. 

There were no restroom facilities in Building 4073, so nothing was drained down any toilets. 
We used the AE-6 building restrooms. The general rule was that once anything was inside the 
fence it stayed there. I don't recall any problems with underground sumps, pumps, tanks, or 
piping. I can't recall any leaking tanks or pipes in our system. Most of the piping was welded, 
stainless steel. 

I am aware of the sodium bum pit, but I can't give you any inf(mnation on it. I know it was 
there, but that's about it. 

The concrete pad located west of Building 59 is where we took the Building 59 reactor vessel 
and steam cleaned it. We were doing a non-nuclear check of the coolant system, so we filled it 
with sodium-potassium (NaK) and heated it up to 1,200 and 1,300 degrees Fahrenheit. When the 
welders put these systems together they use Kotex to stuff in the piping because they were 
running argon gas on one side of the piping and they didn't want it all to rush out the side they 
were working on. So they stuffed Kotex in the pipe to keep the gas from escaping. A welder 
forgot to take the Kotex out and it was welded into the pipe. We couldn't get any fluid flow 
from the pipe when we were nmning our non-nuclear test, so we cut the pipe out and quickly 
saw what had happened. We put the whole setup out on the concrete pad and took the steam 
cleaner to the setup and cleaned it out. We got a big bang when we cleaned the system because 
even though most of the NaK had been drained out, there was residual NaK in the Kotex. We 
used Kotex in the KEWB for cleanup. It worked pretty well. We ordered it by the carload. It 
made a great absorbent. There was no radiation associated with this event, it was strictly non
nuclear testing. And after the NaK exploded the vessel was perfectly clean, so the explosion got 
rid of the NaK. We swabbed it out and reinstalled the vessel in Building 59 and it ran as a 
reactor vessel later for I 0,000 hours. 

In addition to being the responsible engineer at the KEWB, I was the project engineer for tests in 
Building 59. I didn't run the operations. The project engineer was like a program manager, so I 
wasn't there on a day to day basis. I can't recall any radioactive leaks in Building 59 when I 
worked there. 
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Building I 0 was a SNAP test facility. The SNAP 2110 reactor was tested first in Building I 0 and 
then it was moved and they tested the SNAP 8 reactor. The SNAP 8 reactor had a containment 
vessel, which was a steel vessel probably 4 feet in diameter and 20 feet long, and below grade. It 
had cooling coils on it because those reactors ran pretty hot. During the testing of the SNAP 8 
reactor, the cooling system for the containment vessel developed leaks and so we built a Bar's 
Leak injection system. Bar's Leak was a radiator sealant. It was some kind of sodium solution 
product. We injected that into the cooling system to plug up the leaks and it did. There was 
residual sodium in the cooling system and it became radioactive. I suspect there may have been 
some contamination from leaks, but I don't have first-hand knmvlcdgc. I was the project 
engineer for that test. I didn't run the reactor. 

There should be a fair about of documentation on the KEWB. I would look for bimonthly 
reports, topical rep01is such as D&D reports, ANS talks in the late I 950s and early I 960s. ;md 
logbooks. 
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I began working at the Santa Susana Field Laburatory (SSFL) in 1962 or 1963 when I was 18 or 
19 years old. Atomics International (AI) was still dealing with cleanup fi"om the Sodium Reactor 
Experiment (SRE) when I started there. AI couldn't get the SRE cleaned. Every time they 
would start it up again it would re-contaminate itself. I \Vas a health physicist at SSFL and had 
access to the entire site. In this position I conducted daily surveys, and would be called to any 
major nuclear incident. I worked at the SRE and Systems for Nuclear Auxiliary Power (SNAP) 
Building~ 10, 12, 24, 28, and 59. I remember that drainage from Building 10, 12, and 28 ran 
right off the side of the mountain. I think general site conditions were not good and there was 
sloppy housekeeping at the time. The site was somewhat primitive when I was there. There 
were mmors that the roofs of some of the buildings were not good and that the buildings did not 
have the best workmanship. 

As a health physicist, I \VOtlld be summoned to scenes of any fires or spills and evaluate the 
situation. I performed smear samples of buildings, which involved touching round litmus paper 
along building surfaces and mapping sample locations. I would generally take 50 to 60 samples 
this way. 

I did work around radioactive materials and I was sent to a lot of training for radiation 
contamination and reactors. A f1ashing red light was used on building:,; if a reactor in the 
building was operating. I remember several incidents where people \vere mnning out of 
buildings to escape potential contamination. Film badges only detect direct radiation and not 
radioactive gas or particulate matter. Contamination in the air would follow the wind direction. 
People could be eating outside and not even know that contamination was blowing in their 
direction. Surfaces of cars in the parking lot would sometimes accumulate radiological 
contamination from the air. 

With regard to the SRE, I think the contamination there was huge and that the wind would have 
cmTied radioactivity to foliage, soil, water. There were gas holdup tanks on all or most all 
reactors. These tanks would eventually be vented and contamination would be on walls of stacks 
and then released to air. I recall a time I had to trash my clothes and shoes when I first started 
working because I was taking a core gas sample. Core gas samples would be counted at 
specified intervals to detem1ine the half-lives of products in the gas and thus determine fission 
products in gas. Collecting air from around the core of the reactor was done via a tube 
connecting the core to the shield plug. One time I did this there had been a core gas leak and I 
had been exposed. I didn't realize I had been exposed at first, but upon checking my exposure 
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level I found all of my clothes were contaminated and I had to scrub down with a red/purple 
potassium manganate solution. 

I think the Hot Cell was one of the most highly contaminated areas at SSFL because they 
dissected fuel elements alter usc there. If there was a fire or leak at the Hot Cell people would 
start running from the building as time and distance would help lessen exposure. When you 
worked in a tagged area where radionuclides were present you had to wear --Red Lines," which 
were coveralls with a red strip that indicated radiation work. Operators of the Hot Cell would be 
in street clothes though operating the "slaves" (mechanical arms) through the concrete walls. If 
there were any issues at the Hot Cell and cleanup was required workers may have less than a 
minute before recei\·ing their monthly allowed radiation dose. 

The Radioactive Materials Disposal Unit (RMDU) was a buildme \\here p1pmg, tools, 
tables/chairs, etc. were brought for disposal. These items were highly contaminated and while 
they were decontaminated they were "not cleanable." Items would be decontaminated, tagged, 
and wrapped in plastic and then placed outside in an open storage yard where they would be 
exposed to the clements. I recall seeing rows of piping sitting on pallets. But the plastic could 
tear and contamination could get into soil or stonn drains in the area. 

Even empty buildings that once housed experiments remained highly contaminated. At one time 
my group was supposed to move into a building in the sodium test area, but the smell was so bad 
the group said it would not move. 

I am aware that there was a burn pit where drums were dumped in water, shot with a rifle, and 
would then explode. Sodium-potassium (NaK) was dumped in the bum pit and any other liquids 
dumped in the bum pit could be contaminated with radioactive materials. There were other 
dumping areas for rocket fuel. Nak could cause burns and was highly volatile ncar water. Oil 
would be placed on drums of Nak to prevent moisture from getting in. I was always nervous 
when he saw large quantities of Nak drums. I recall the deaths in Area Ill from fuel test 
explosion and knew of two deaths in Area IV from bums/suffocation. 

When he learned plutonium was up on the site I wanted to "'get out" because it was so dangerous. 
I was called by UCLA for their medical studies and inforn1ed that I was on a list of forn1cr 
employees who received radiation overexposures. I know there are high cancer rates in the area. 

I really think the Environmental Protection Agency (EPA) should focus on getting the AI 
logbooks, as these would describe all activities going on from experiments to incidents to 
dumping and burning activities. Boeing doesn't know where logbooks are unless it suits them. I 
think a review of the logbooks could resolve a lot of contentious issues at community meetings. 
The logbooks we used were clearly marked and each building had its own set. You could also 
look at fire department records or interview fire department personnel. I found a 100 page 
document on the intemet describing day by day how drums of oxidizers were dumped and that 
this activity was signed by the chief of the fire department. I think EPA should also look at the 
DeSoto facility as it used enriched uranium and was near a residential area. 
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People may say they didn't sec anything wrong while they worked at SSFL, but most people had 
restricted access and didn't know v.hat was going on outside their immediate work area. 

People may not want to talk to you because Boeing still holds pensions. I am a retired law 
enforcement officer and not dependent on my pension from my work at SSFL so I feel 
comfortable talking to you. I had to pay attention to details in law enforcement and my attention 
to detail is one reason I recall so much from my time at SSFL. 
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I worked for Rocketdyne/Boeing from January 1987 to March 1999 in a few different locations. 
I started as a member of the technical staff (MTS) IV. I was a quality engineer throughout my 12 
years. I was a quality assurance engineer auditor at first and then I became a lead auditor. The 
first four years I worked at Rocketdyne I audited Certified Special Processes, meaning that I 
audited our suppliers and vendors. Our suppliers and vendors provided us with parts and 
components, but we also had vendors for dry film lubrication and plating. I recall auditing a lot 
of plating shops. Some of those shops were extremely dirty with strong fumes. This work was 
for space shuttle main engine (SSME) and expendable launch vehicle (EL V) programs. 

I spent intermittent time at the Santa Susana Field Laboratory (SSFL) from June 1991 until 
September 1998. 

From June 1991 until May 1993, I was based at the Plummer facility. During that time, I 
infrequently visited the SSFL as part of my work duties. 1 was a quality engineer and we 
supplied hydrogen recombiner spare parts for nuclear power plants. Most of my activity was at 
Plummer, but we did store hydrogen recombiner parts on the hill for a period of time so I would 
sometimes have to go up to find answers to customer questions related to those parts. I don't 
recall the building number where the hydrogen recombiner parts were stored. I was up and down 
the hill infrequently and usually in Area IV during this time period. 

Then from May 1993 to September 1998, I was stationed at DeSoto Building I 05, but that is 
when the U.S. Department of Energy (DOE) was doing decontamination and decommissioning 
at SSFL. DOE was tearing down buildings in Area IV, clearing them out, packaging things in 
boxes. So I performed quality auditing of the hazardous waste packaging on the hill. I worked 
out of the Radioactive Material Handling Facility (RMHF) as the quality auditor of hazardous 
waste material. The boxes of material were big, approximately three feet square. My job was to 
verify that what they were taking out of the buildings and putting in the boxes was correctly 
stated in their documentation. The boxes had identification (10) numbers for tracking and I 
made sure that the box ID and contents matched the shipping documentation and quality control 
records. Our office was in the RMHF, but what I think was Building 9 was an open-ended 
building with only a roof. That's where I was checking the boxes. There were rows of boxes 
piled up on top of each other. I had to go up and down the aisles, and crawl around to find the 
correct boxes. I didn't have to wear any protective clothing, but I did wear a film badge. I got a 
report from Rocketdyne/Boeing that had my film badge records. However, the only dates they 
had for me were from February 1996 to September 1996. I think I wore a film badge for work 
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that I did from 1995 into 1997, so I can't give you exact dates because I only have the record 
from Rocketdyne/Boeing for 1996. The report also lists my primary work location at SSFL was 
T034 and T020 in 1996. But I think I was up there beginning in 1995 and up to 1997. 

Boxes were piled in the open-ended storage building, what I think is Building 9, west of the 
RMHF and the enclosed building attached to Building 9 (which appears to be Building 4075 
based on the site map). There was also another building across the street that held boxes (which 
appears to be Building 4621 based on the site map). I am not exactly sure of the building 
numbers. But when I was auditing at RMHF, I was actually working out of four buildings, the 
RMHF, Building 9, the building next to Building 9, and the Building across the street. A little 
west of these RMHF buildings was a bum pit. I didn·t have anything to do with the burn pit, but 
I could sec it while I was in the RMHF area. I could sec smoke from the burn pit. I don't know 
what they were burning, but sometimes we could see smoke. 

I wasn·t auditing at the RMHF every day. I would go up and conduct an audit of the boxes they 
had for two or three days and then wait for them to ship the boxes out and get new boxes ready 
for us to audit. I did that for about two years. 

I was also in the Rockwell lntemational Hot Lab (RIHL) once. I don·t recall wearing a film 
badge at the time. We would get calls from customers and I would have to investigate and track 
documentation for hydrogen recombiner spare parts. Sometime the requests would be for parts, 
or documentation on parts. Other times a request required me to verify a part number or 
something like that. I was in the Hot Lab only once to handle a customer request. They were in 
the process of tearing the Hot Lab down, but the glove boxes and robot am1s were still in place. 
I think I wore a film badge from 1995 to 1997, but Rocketdyne records exist only for 1996. I did 
not have to handle any radioactive or chemical waste material. It was all boxed up and covered. 
I just verified the documentation. I did not unwrap anything in the boxes. We had to verify the 
shipping list with the box description. I think the boxes were ultimately shipped to Nevada for 
disposal. 

I never saw any spills or accidents. It was pretty quiet while I was there. I don ·t think 
Rocketdyne, DOE, Boeing, or anyone did anything wrong. We were monitored and wore badges 
according to the standards of the time. You don't know if the standards were accurate. I have 
collected articles, such as this August 28, 2007 obituary from the LA. Times for John Gofman. 
He was a physicist that warned about radiation risk. He worked at Lawrence Livennore National 
Laboratory. In 1969, he and his colleagues had data showing the risks associated with low doses 
of radiation were 20 times higher than stated by the government They published the data, lost 
their funding, and were fired from the lab. Most of their conclusions have since been validated, 
but critics say the risks have been ignored by the nuclear industry. This article wasn't worth 
much to the Department of Labor and my health claim. But that's what I was working around, 
low-close radioactive materials and I ended up getting cancer, so I just wonder about the 
connection. 
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I filed an Energy Employees Occupational Illness Compensation Program Act (EEOICPA) claim 
and after about 3 years of going back and fm1h with it, my claim was denied on October 21, 
2009. That's why I have collected so many articles, for my health claim. 

I don't fault Rocketdync, Rockwell International, or Boeing. At that time we were working 
under the established standards. I just wonder about the standards and if they were safe enough. 
We also did work on Solar Two from 1995 to 1996. It was an electric power program that used 
minors to reflect sunlight and heat up sodium. You can sec the tower now when you drive by on 
the U.S. 40 or I-15. I have a video describing the program called "Solar Two- Power from the 
Sun" dated March 5, 1996. I was at that job site and am on this film very briefly. We had to do 
the hydrostatic testing of the components with an American Society of Mechanical Engineering 
(ASME) code inspector present, which may have been why I was up on the hill then, but I can't 
recall. The system tubes and strongbacks that the sod;um would have to go through would have 
to be tested to make sure there were no leaks and they could meet temperature and pressure 
requirements. We did some of the f~1brication work for the s,1lar Two power project on the hill. 
I don't recall the building number where the fabrication \V(1Jk took place. I visited the hill for 
this project, but I did not wear a film badge. I don't recall if we were near any radioactive 
facilities, but we were on the hill in Area IV. I would have to go up and verify materials and 
tests witnessed by the code inspector. Also, I was the liaison between the fabricators and the 
suppliers and would have to do investigative work to answer any questions about materials or 
supplies that arose. There weren't any radionuclides associated with the Solar Two project. The 
nuclear association was that they were fabricating parts in a building up in Area IV. They may 
have done this simply because they needed an area with enough space to work in, I'm not sure. 
This project probably occurred befc1rc I did the low-level waste auditing at the RMHF. 

I wasn't aware of any spills or accidents. I don't know of anything that was disposed on the site. 
I didn't work with any radionuclides, just the low-level waste that was already packaged. 

Rocketdyne moved us all over the place. That's what they didn't understand when I filed my 
health claim. They gave me credit for my time on the hill when I was based in DeSoto because I 
was doing DOE work, but they did not give I~ic credit for time on the hill when I was based out 
of the Plummer facility. It didn't seem to make sense that they only credited me for part of my 
time on the hill. I worked with EEOICPA, DOE, U.S Depm1ment of Labor (DOL), and the 
National [nstitute for Occupational Safety and Health (NIOSH) on my claim, but after 3 years 
and their calculations I didn't get anywhere and my claim was denied. 

Anyone who worked at Rocketdyne could get up on the hill. They had guards at the gate, but all 
you had to do was show your Rocketdyne badge and once you were in there you were free to go 
to your destination. I was in and out of a few buildings for various meetings or to check on parts, 
but I spent most of my time associated with the RMHF area and adjacent buildings. 

Company policies dictated how I did my work. As a certified lead auditor I went to a lot of 
nuclear vendors, including the DOE lab in Las Vegas. I would conduct audits of our vendors 
and determine if they were following all the required procedures and specifications. I would also 
have a technical auditor with me who would know more about the technical side of the work. 
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We had to put the vendors on our approved supplier list. I wrote procedures and checklists. The 
very last job I had was working v.:ith the Purchasing Department at Canoga on procurement 
inspection procedures (PIPs). We would define what we wanted checked and how we wanted it 
checked and then categorize the items based on importance. I did this the last 9 months before I 
retired. 

I started at Canoga, worked at the Plummer facility and went to the SSFL, worked at DeSoto and 
went to SSFL, then went back to Canoga. 

As an MTS IV, I had a background in mechanical engineering and work experience in industry. 
I did have radiation safety training at Rocketdyne. I was a certified special process auditor 
because I knew how to write procedures and do quality control auditing. I was knowledgeable in 
non-destructive testing procedures, including radiography, ultrasonics, magnetic particle testing, 
liquid penetrant testing, etc. I was level three in all of those so I could train others to do the 
work. As an auditor, I would make sure other programs and vendors had their training set up 
properly and they could show me proper documentation of training. 

We had to have a storage location to keep track of quality control records. We had to keep very 
strict records for the nuclear side of things. The last I knew, all of my records as an auditor were 
maintained at the DeSoto facility. 

I didn't handle any waste. I didn't have to wear any special clothing or equipment. I didn't 
notice any problems with the buildings I worked in with regard to plumbing, tanks, sewers, etc. 
If I had noticed something was wrong I would have reported it for sure. That was what I used to 
do as a regular part of my job as an auditor. 

I know there were contractors doing the decontamination, decommissioning, demolition, and 
cleanup at the site. I think the non-destructive testing may have been done by subcontractor, 
Boothe-Twining. They did work all over southern California. 

I can't think of any special concerns I have at the site. Like I said, I don't hold anyone 
responsible. I'm sure everything was done to the level it was supposed to be done at the time. 
Rocketdyne/Boeing was not lax. They had smart people working there and no one would have 
done anything intentionally wrong. 
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An interviewee whose full interview is presented in the U.S. Department of Energy's interview 
report, provided comments to the U.S. Environmental Protection Agency (EPA) specifically for 
the issuance of the June 2011 Dm(i Technical Memorandum (TM) Suharca HSA-0 l!istoricul 
Site Assessment, Santa Susana Field rahorat01y Site, Area IV Radiological Stu{h·. h'nturo 
County, Ca/if(mTio. 

In 1959, I was hired as a trainee operator and mechanic at the Sodium Reactor Experiment 
(SRE). I worked there approximately 2 year, and it was during that time when the fi.tel clement 
failure occurred. I was onsitc a few hours after it occurred, and was involved in the clean up. 
When the SRE shut down, that reduced the need for personnel, so being low in seniority, I \Vas 
laid off 

I have knowledge of the June 4, I 959, wash cell explosion incident at the SRE noted in the TM. 
It did not happen on my shift. Talking with those who were there first hand, they said it was 
very scary. At a later date we had to wash fuel rods and we were very worried it may do the 
same. We were washing off sodium and tetralin. 

The February 6, 1959, incident at the SRE notes two Atomics lntemational (AI) personnel 
handled contaminated equipment without the proper use of protective gloves and mentions that 
one of the men was found to be new and had little knowledge of the hazards of radiation 
contamination. That was me and my supervisor. I had not been working very long at AI. l 
started in January 1959, and was on probation for 2 months. March is my official date. 

l was working at the SRE from July 12 to July 26, 1959 during run 14 and l was there when the 
high bay increased to 14,000 counts per minute on July 14th. We had many scrams between the 
15th through 26th of July. 

During removal of damaged fuel elements, the TM notes a parted fuel element from core channel 
12 became lodged in the fuel handling cask forcing the suspension of operations. This is when 
we broke off the first fuel rod, and it got jammed it the fuel transporter. The lead safety shield 
was accidently lifted up and contaminated the whole building. You can see the TM states that a 
considerable amount of radiation exposure resulted in the building. This is when the building 
was off limits for 2 weeks, and the office fumiture went out in a junk pile. 

The fuel element recovery plan shifted to modifying the handling cask. The modified moderator 
handling cask was then put to work to remove the last remaining fuel rod. All fuel rods and 
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broken fuel rod ends were out by first week of September. We worked on removing the two 
broken fuel rod ends with a cherry picker by hand. Both of the fuel transporters were not useable 
with fi.Icl rods still stuck in them. 

There was no equipment to remove the broken fuel rod ends in the reactor core .... wc had to make 
our own. W c were working without proper equipment. The company decided to build 
equipment to pull out all the small pieces of fi.ICl rods from the reactor core. That is what you sec 
in the SRE Recovery Film. In the mean time, we risked our lives with homemade equipment to 
remove the fuel rod ends in the reactor core. They did not write records on what we had to do ... it 
should have never been done. W c did the impossible, so they could usc the large equipment they 
brought in to remove the small pieces of fuel rod in the bottom of the reactor. 

By October 19, 1959 the large equipment was brought in to remove the small pieces of fi.Icl rod. 
The top of the reactor was being rotated so the large equipment could be set upon it. All the 
small pieces of fuel rod had been gathered up in the bottom of the reactor. 

With regard to Table 2.1 in the TM that discusses damage to fi.Icl elements, I have a few 
corrections: 

Fuel Cluster R-1 0: We found only damaged fuel rods, not broken in two. 

Fuel Cluster R-55: We found only damaged fuel rods, not broken in two. 

Fuel Cluster R-68: We found only damaged fuel rods, not broken in two. 

Fuel Cluster R-12: This cluster broke ofT when we were pulling it out of the reactor core. It 
contaminated the whole building. The lead safety shield was lifted up by the operator by 
accident and contaminated the whole SRE building. The broken section of the fuel cluster was 
not transferred to the storage cell, because we could not remove it from the fuel transfer cask. 

Fuel Cluster R-21: Table 2.1 is not correct; the fuel cluster was never placed in the hot cell. It 
was still in the fuel transporter until I left in November of 1959. I do not know how they ever 
got the stuck fuel rod out of the transporter; we were not able to. 

Fuel Cluster R-23: Table 2.1 is not correct; all fuel rods were out of the reactor core by the first 
part of September. The last two were pulled out with a cherry picker. 

Fuel Cluster R-69: No fuel rods were withdrawn in October, they were already removed. 

Fuel Cluster R-24: I think this is when we tried to pull out the two last broken off fuel rods with 
a cheny picker. We failed a number of times until we were able to pull the broken fuel rods out 
of the moderator can. Notice they have no date for this cluster· s removal, There was very little 
said about what we did in getting those broken fuel rod ends out of the reactor core and the 
timing we did it. 
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I worked for Atomics International (AI) at Canoga Park from 1956 to 1959, but I would go up to 
the hill, the Santa Susana rield Laboratory (SSFL) maybe twice a 'Neck. I would just get on the 
company bus to go up there. Sometimes I would just drive up and park my car up there. My 
primary office was the main facility building at Canoga Parle ll was an office across the street 
from Rocketdyne. Both facilities were owned by North American Aviation (NAA). Rocketdync 
was interested in making rockets for NASA and the milit::-~ry. We were across the street and we 
were the atomics building. So they were also interested in nuclear energy and developing 
nuclear power plants. They were funded by the Atomic Energy Commission (AEC) at the time. 
The next generation was the Energy Research and Development Agency (ERDA). That was 
there for so long. There was a gap. Then the next generation became the Department of Energy 
(DOE). Those are the three agencies that funded AI and I guess Rocketdyne. 

AEC basically sponsored AI. AI was a contractor to AEC at the time, as well as Westinghouse 
and General Electric (GE) There were a lot of clifTerent people trying to do nuclear energy at the 
time and build power plants and so forth. AI was an oddball in the area. The two chief 
competitors for atomic energy at the time were GE and Westinghouse. Westinghouse finally 
won the battle. The pressurized water reactors were developed into submarines and then they 
modeled the power reactors after the pressurized water concept. 

AEC sponsored a number of contracts, but the big contractors were GE, Westinghouse, and us, 
AI. We were working on different kinds of reactor concepts like the Organic Moderated Reactor 
Experiment (OMRE). AEC was also funding AI to do the Sodium Reactor Experiment (SRE). 
That was a whole different concept of heat transfer. The OMRE reactor used organic moderated 
fluid like phenols. It wasn't being done at Canoga Park. The actual plant itself was in the 
Midwest, somewhere in Ohio. The other big push was the SRE. They were doing NAK (sodium 
potassium) bonds for the core. They had two coolant loops. They had a sodium loop and 
another sodium loop. The first sodium loop heat exchanged with water to drive the turbine. 
That was kind of the sequence. The whole reactor was different because it was a sodium reactor; 
it was called a faster reactor. The "spec of neutrons" were a little higher than the moderated 
water reactors of GE and Westinghouse and even the OMRE. It was a different concept for 
reactors. I'm not familiar with all of them because I was only there 2 years. 

For the OMRE, the organic moderated coolant itself was an organic material like phenol. It was 
an organic fluid, which meant that it was also a moderator as well as a heat transfer intermediate. 
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So it operated at a lower energy neutron spectra, kind of like water. AEC was trying everything 
and funding people to try different things. There was pressure on them to get atomic energy into 
things not related to bombs and war. It was a big deal called the "'Atoms for Peace'' program. 
Lefs take that wonderful nuclear energy that we made bombs out of and make electricity. 
That's what happened as well as nice pressurized water systems for the submarines that Admiral 
Rickovcr developed. His work at W cstinghouse preceded the pressurized water systems that we 
have today. 

Unless there \Vas some contract I'm totally unaware of, none of AI's facilities were used by other 
contractors. My basic function there was in Health Physics and also Radiation Engineering. I 
was doing radiation shielding, radiation transport, and all that kind of stuff. Nuclear engineering 
kind of things. I think my job title was Research Engineer or Radiation Engineer. I think I was 
in the Health Physics Department first and then I got into the Radiation Engineering Department. 
Health physics was more or less a service at the time. I had been f~1irly educated at Berkeley so I 
had a background in nuclear physics. Health physics is now a big deal. They have a journal and 
I've published many research miicles in it. Basically a health physicist's goal in life is to protect 
people fl·om radiation and to make sure they don't get over-exposed. They have rules and 
procedures set up to minimize radiation like wearing film badges, ionization chambers, little 
pencil things you can look through. The health physicist· s function was to make sure 
operationally that radiation was a safe thing. He would collect and process the film badges and 
keep records exposures. At the time the AEC had come up with some rules that you can· t have 
more than so much dose per year, so much dose per quarter, etc. The Emergency Exposure Dose 
(EED), which was one time in a lifetime. They were a very professional organization. There 
were some good people there. 

There was also the National Committee for Radiation Protection (NCRP). That organization 
made rules, did research, and did all sorts of publication. They were pa1i of the federal 
government and funded. I've got all sorts of books, pamphlets and guides that have been 
written. Radiation protection was a huge thing and it is today. 

Health physicists followed rules created by the AEC, NCRP, and International Committee of 
Radiation Protection (ICRP). The AEC and NCRP were national organizations, but the ICRP is 
worldwide. The ICRP does research, radiobiology, radiation exposure, they do everything. It's 
a big organization that looks for cancers among other work. 

Health physicists at SSFL did monitor waste removal and disposal. The thing that I was 
involved in was getting hot material like stainless steel that had been irradiated at the bottom of 
the reactor. It's a big thing; it looks like a bullet on the bottom that guides the fuel elements into 
the core of the SRE. When you pull them up they're hot with a lot of radiation coming off. 
They had to make sure you're not getting too exposed and work with it too much. What I used 
to do is design 50-gallon drums to put radioactive material into. I can sketch it here. It's a 50-
gallon drum like this and it's got a pipe in the center, a real pipe that goes down and you pour 
concrete all around it and put your radioactive material in there depending on how hot it is. This 
is your 50-gallon drum that I used to design and work around and watched guys put the stuff in 
and load these onto a truck. Then the truck went to Port Hueneme. There was a huge number of 
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these things and we took everybody's waste- all the hospitars waste and various people who 
had radioactive material tracers. They paid AI or somebody to do this. This was called a 50-
gallon drum waste disposal. I supervised a lot of design so you had enough shielding so that the 
dose on the outside docs not exceed a certain limit. 

The pipes used in the drums are usually steel, but could be cast iron as well. The designs were 
usually very simple and depended on how hot the material was. I used to do calculations to 
figure out the best design. I would get the dose on the surface and that was it. I continued with 
this container. You take all these containers once you accumulate them and they were being 
loaded in either Santa Susana or Van Owen. I don "t remember how they got transported around. 
I used to supervise these things being loaded at a reasonable distance away. \Vhen you 
accumulated hundreds of barrels, you trucked them down to Point Hueneme. They were going 
to be dumped into the ocean. 

The radioactive material was dumped off of the Farallon Islands. You had to make damn sure 
that the dumping ground was I ,000 fathoms or more - (J,OOO feet. That was the requirement. All 
you had to do was find that depth. Down here it's ofT St. Nicolas Island on the other side one of 
the lone Channel Islands out there. We put these drums on a big barge and you tow them out 
with this ocean-going tug. J"d be supervising this stufT and the guys \\ould be watching. The 
dnuns were all tied on the barge with a rope and you just chopped them and they all rolled ofT. 
The boat would be going around distributing this stuff. We were on the ocean going tug most of 
the time. It was kind of interesting and kind of fun. Some of these barrels would go down and 
most of them would sink. Some would be f1oating, either they weren't loaded properly and 
someone screwed up. We had a gun that we would used to shoot the t1oating drums until they 
went down. But that wasn · t very often, maybe one time for every 1,000 drums. Those drums 
probably aren't there anymore. They are probably rusted and gone. It's against federal law now; 
you can't do any of that anymore. At the time you could. The rule was 6,000 feet or 1,000 
fathoms and you could dump. It \vas kind of an arbitrary thing. Nobody did a lot of studies on 
it, just an arbitrary number. That's about a mile down. 

The radioactive steel thing in the reactor looked like a bullet. It was hanging on the bottom. It's 
a fuel element guide really that hung down so you could put this into a reactor core hole. You 
can leave it in there after so much time and pull it up and it \vas hotter than hell since it was in 
the core. It got neutron activated. Stainless steel gets very neutron activated. There are a lot of 
clements in there that get very hot. I don't know what the official name for that steel piece is, but 
I called it the fuel rod stainless steel bullet guide since it looked like a bullet. It was hotter than 
hell after having been used in a reactor. I would say the steel bullet was about 2.5 feet long. 

I never examined all the stuff that was going in the drums. I was just interested in finding out 
how many Curies would be deposited in there. I designed the drums for the maximum Curie 
levels. Many times the waste was just gloves and clothes. We never sorted it out that much. We 
just put whatever we thought was radioactive in that hole. 

I mentioned we also took hospital waste and other people's waste. Any radio-pharmaceuticals 
people were using like cobalt x-ray stuff. Cobalt-16 was a big thing. UCLA had radio-
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pharmaceuticals. Generally those things weren ·t that hot. The hot stufT was really Santa Susana. 
I don "t know anybody else except these people using cobalt-16. When you wanted to 
disassemble a unit, I was never involved in that, you always knO\v that all that goes in the 
shipment of hot stuff coming in. You just take that stuff- the GM tube, the ionization chambers 
- and sec how hot it was and that was it. 

There were several experimental facilities like the Kinetic Energy Water Boiler (KEWB) and the 
Systems for Nuclear Auxiliary Power (SNAP) up on the Hill. Any kind of waste that would 
come from those t:1cilities was packaged and shipped in drums. I think at the time those things 
really got going. In earnest, I was gone. I helped design the SNAP environmental test facility. I 
wrote the hazard report for it, which you had to submit to get a pennit to build it. 

All this kind of stuff when you ask where else did waste come from, there are hot cells and all 
kind of facilities that had anything hot (radioactive). There was some experimental stuff down in 
Van Owen at the AI facility in Canoga Park. They had hot stuff too. I didn't get too much 
involved in that. Except one time and that was when we loaded what's called ... There was a big 
glass sphere and we were loading this sphere with uranyl sulfate solution and we kept loading 
this thing until. .. We were plotting the reactivity as a function of how much source you put in. 
You put in a source and it would go up and up. We were plotting the loading of uranyl sulfate 
into this sphere to make it start multiplying. I was involved in that and I think I got a heavy dose 
from that. There were two guys involved, me and another guy. We were plotting this and 
showing everybody. It was like a fishbowl. Everybody watching and how wonderf1il, look at 
that experiment, we get to sec it. That was an interesting thing. It became very radioactive too. 
It was a multiplying medium. It was going critical and producing fission products. I don "t know 
what they did with it later. I just know I was involved in this plotting. 

I don't remember the numbers of the buildings I worked in. This Sodium Reactor Experiment 
(SRE) building, I think I visited some of the other ones to collect film badges and take smears 
sometimes. We used to take these little round pieces of paper and smear it and read it to sec 
whether contamination transferred. My work at SRE was health physics and radiation 
engineering/shielding work. 

I don't remember where I was working when I was working with the waste drum loading. I 
think they would drum waste at the source, but sources came in everywhere before this. It might 
have been down in the Van Owen area. I remember there were barrels lined up. 

As far as accidents or spills go, everyone knew about the SRE melting. That was the big one. 
do not remember any others while I was there. 

I can't remember a lot about the waste stream generated during my work. I don't know about 
cleaning liquids. Those things I can't remember. I just draw a blank. I never got involved in 
dealing with the contaminated clothing. 

As for the test smears we would do they were just little pieces of paper. And you'd just take 
them and put them in a reader to see if you got some contamination/radiation response from the 
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detector. We took smears all over quite a bit. Generally, you didn't have many problems. I got 
a lot of these test papers and went down to the Santa Monica Pier during the time they were 
doing the atmospheric testing and got a higher reading of the upper railings of the Santa Monica 
Pier than that. That was during the days of open air testing ~ Russians, Soviets, and we were 
doing it. I got some interesting stuff. That was my own thing though, that was not part of my 
job. 

I don't recall any stories about other accidents or spills out on the hill other than the SRE. And 
that was the big deal that made a lot of problems all over - this radioactive sodium fl·om the 
loops and hard chunks of sodium. Mostly it was just sodium activation, sodium-24, and that 
would go away very quickly. Sodium-24 had a pretty short half-life. As far as testing for 
radionuclides on the hill, I would test for the fission products~ sodium, cesium-13 7, strontium-
89, strontium-90, and yttrium. Forget sodium, it has a very short half-life. You'ye got to look at 
the long half-life, so they've been around for quite a while. I'm not tun familiar with all those 
hair-Jives. Iron-55 and maybe Iron-56. I can't remember whether these arc all radioactive or 
not, but I think so. Iron-55 I know is. Nickel is a big one too. These basically are the fission 
products. rm just getting involved with some guy writing a story for a movie script on terrorism 
and I'm just getting back involved with that again. If the terrorists try to get a hold of some 
radioactive material they' rc going to try and get it from a small reactor or some college like 
Oregon State and steal it to make a, not a radioactive bomb, but make it dispersive ~ a dirty 
bomb. 

As far as disposal ponds on the hill, I remember a big pond at the back of the SRE. It was just a 
big pond that had water in it. We used to take the sodium and throw it in there during lunch time 
just to watch it explode. Eventually I'm sure it's pure sodium hydroxide because if you throw 
sodium into that, the reaction and such that you get sodium hydroxide because it combines with 
water. You get this explosion that's really kind of fun to watch and the smoke because it's an 
exergonic reaction. We used to throw pieces of sodium in there that \ve would find laying 
around, perhaps in back of the SRE. I don't think the sodium we picked up was active. Sodium-
24 has a very short half-life. It may have a little bit of activity, so if I got some radiation from it, 
I don't know. It was more fun doing that than worrying about it. 

The sodium in the SRE loop was probably more viscous than water, but I don't know exactly 
what the viscosity was. The loop was contained. There's a primary loop and I can't remember 
whether they had two loops or not. I have some drawings. Here's the reactor. Here's the SRE 
reactor. There are all these fuel elements and that's the core. You had the shielding around it 
and everything else. Then you had the inlet and the outlet. There was a heat exchanger that 
exchanged with the water. And a sodium pump to pump the sodium loop here. The sodium loop 
goes through the reactor. It circulates through the reactor. There's a heat exchanger here that 
takes heat from this and exchanges with another loop. I can't remember whether this is another 
sodium loop or not. lf it is another sodium loop, then I think it's exchanging with the water loop 
here. That goes into a turbine that drives a generator. If it's not a sodium loop, it would just be a 
water loop. I think you had these two loops. This was always radioactive, this wasn't. That's 
why they were trying to separate them. They were trying to make everything from here on out 
non-radioactive and make everything here radioactive. This whole thing, the entire thing, would 
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be in the SRE. The reactor, the loops, everything and the turbines were inside. The turbines 
generated electricity. They lit up on one of the little towns out there. 

Because it was a closed system, the secondary loop would not be contaminated. The only thing 
that connects to this is the heat exchanger. The heat exchanger is just transferring heat- nothing 
else. The primary loop is the hot loop. That's really hot. So you had all kind of shielding 
around it and on the floor. This entire area was down counter-sunk into the lower area of the 
building. I'm not that much of a nuclear engineer to tell you the replacement requirements, but 
the fluid in the loop would probably need to be replaced over time. I don't know for sure 
though. What you would need to know is what the characteristics of the sodium does when it 
gets hit by a lot of radiation. In the OMRE, the problem there was vvhen you have this organic 
fluid coming in there, it gets really gunky. It's like tar. Sooner or later, you radiate it and it gets 
very viscous like molasses so it docsn·t 11ow very well. The OMRE had failed, that experiment 
they said forget it. 

Looking back at the drawing, this is the primary loop here and this is the secondary loop. I'm 
not sure if there's a tertiary loop here. Maybe it was a sodium turbine, I'm not sure. What you 
would do was drive the hot sodium in there and maybe vaporize it and turn a loop. In order to do 
any kind of work (work = pressure times the change in volume) you have to have something 
change (volume). This change in volume is a change of state like if you had hot water and then 
reduced the pressure, then you're going to get steam or gas. That gas is going to be able to drive 
the turbine. It expands. You have to have this expansion in order to make it work because the 
pressure's constant. The sodium could be contaminated with other radionuclidcs, but the sodium 
itself (sodium-24) was also radioactive. 

When the core melted down this sodium picked up a lot more stuff than just sodium-24. The 
activation of sodium-24, you have to get a neutron and it goes into sodium-23 and that goes into 
sodium-24, which is radioactive and its haJf..Jifc is really low. You can pick up all kinds of 
fission products if you get an open leak in here or if it's a meltdown. That whole thing becomes 
full of everything. 

The question is what happens to sodium when it become further iiTadiated. Does it change the 
viscosity? The viscosity just went straight to hell on the OMRE. Whether you have to change it 
or not depends on what the radiation damage is if anything it docs to it. Generally something 
like a liquid or inorganic like sodium doesn't get damaged. If you radiate something like 
organic, then all these things cross-link. Then you get different bonding and the viscosity goes 
way up. It changes to gunky tar, so it's no good anymore. 

I don't know about any sodium tanks outside of the reactor buildings or waste sodium, unless it 
was some tests that they did. Maybe they did some side tests or sampled a loop. I'm sure they 
had facilities to sample loops. I wasn't part of that operation. 

I don't really know anybody else you should talk to. I don't know if they're still around. I can't 
recall anybody I really knew at the SRE. Any of my friends didn't really do much work on the 
hill. I couldn't identify anybody there. 
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With regard to document collection, the only thing I produced there were hazard reports for the 
SNAP environmental test facility and I can get my resume and show you that. In fact, maybe I 
can download my resume. 

[Looking at a 1959 aerial photograph, EPA points out the SRE complex and a drainage pond.] 

Maybe that's the pond that we kept throwing sodium into. If it is the only pond ncar the SRE as 
you suggest then that's the one we threw sodium into. I know it was in back of the SRE. There 
might have been a place where I had these radioactive drums. They were probably .. down in 
Santa Susana," we transferred some stuff down there. It was kind of like a sidewalk or road 
where they had these ban·cls that we would load. I was checking the outside of them because I 
designed the shielding for them. I never loaded the stuff, I just designed them. 

There's a KEWB facility I think that was over in this area. KEWB and also the SNAP facility. 
Kinetic Energy Water Boiler, it's an experiment. I used to hang out over there too. I'm sure I 
picked a few rays over there. And then there was the SNAP Environmental Test Facility 
(SETF). I showed you that last publication that I did. They wanted to get a pem1it to operate 
this f~1cility with SNAP reactors. SNAP reactors stand for Space Nuclear Aerospace Power I 
think. We launched satellites with radioactive material in it powering the equipment, that's what 
SNAP's about. They had contracts to build those reactors. One of them was built with sodium 
and potassium (NaK). They were doing sodium work at the SRE, so naturally they were also the 
people who worked with the sodium SNAP reactors. W c did quite a bit of work for those. 
Those are the only two facilities, the KEWB and SNAP, I remember other than the SRE. There 
were probably storage tanks there. I just remember very vaguely the KEWB and SNAP 
environmental test facility. I don't think at the time they had any radioactive material in the 
SETF because they had to get a permit. That's the reason \vhy I wrote the hazards report before 
you could get a permit. I did all kind of calculations on if stuff got loose where docs it go in the 
air? I did those calculations in the surrounding area. That report would have my estimations of 
what the radioactive material would be and how dangerous it would be if it got loose. That was 
the requirement to get an operating license to use the facility. 

The KEWB facility definitely had radioactive material in it. It was an experimental fission 
facility to see how much stuff you needed to make things go critical and to get multiplication and 
chain reactions. Experiments, basically. It definitely had radioactive material in it. I have no 
idea what the waste stream was. My only function was to go in there and smear around it and 
see if there was any kind of radioactive material around it, monitor it with the meter and whether 
there was any stuff around it that was radioactive that could be picked up by people that were 
working there that were hazardous. I don't recall picking up anything of concem there. I didn't 
spend a whole lot of time there. I was only there a few times. I don't know, I just remember that 
facility. 

[Looking at the aerial photograph.] Is this the road that separates the Rocketdyne? The rockets 
are way over here. I remember we watched some of them. I don't know anything about the 
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ponds you are pointing out. I never hung around this area at all, maybe walked over there a 
couple times after a rocket firing and that was it. 

I spent some time at the SETF and because I was involved in writing the hazard reports. I was 
involved in the KEWB and going out there and hanging out. That was it. Most of my time was 
at the SRE. You never got a whole lot of direction. You just did your own thing. I'm sure 
people with less experience got more direction. I can't remember how much supervision they 
got, but I knew just as much as those guys. They were older and had been around longer, but I 
subsequently did a lot of other stuff they never did. 

They tried to put a big chill on this SRE. It's a big PR thing. The head of the AEC came out. 
He threw the switch, the Jacob's ladder. It was a big deal like that. I remember when they had 
that meltdown. They were scurrying around like rats. I forgot the guy's name that was head of 
the AEC at the time. It was a big deaL We all sat around. He would throw the switch and they 
lit up one of the little towns. They were trying to get the job. Sodium and fooling around with 
those loops, they weren't going to get that. The reactor industry \vasn't going to go for sodium 
reactor experiments. Water is simpler, pressurized water. Shove that into a submarine and beat 
them out. 
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Interviewee( s): I 0 

I went t(• work at the Santa Susana Field Laboratory (SSFL) in August of 1956. I left in 
December of 1959 to go to the University of C'alifomia, Los Angeles (UCLA) to work on the 
reactor there. I have my clock number and the serial number that they gave me if you're 
interested in that 

My original boss, the man Vl·ho interviewed me, a guy at Van Owen at their office in the valley, 
was . . And he \vas my boss probably for the first year at least- direct boss -but I never 
worked at Van Owen. I alv,:ays \\llrked at Sodium Reactor Experiment (SRE). And \vhen I first 
went up there my title was a Junior Engineer. I did not have a degree at that time. I took pre
engineering in high school, I had four years of math, and I had physics and chemistry and I went 
to USC' for a year as a civil engineer. 

I was 21 when I went to v,:ork there. I had a little time in the service after the episode at USC 
and I had some electronics there. That's probably part of the reason I think he hired me. 

My first job because of the electronics background was to supervise the contract electricians who 
were doing the wiring and particularly the thennocouplcs. There were thousands and thousands 
of thermocouples on that particular plant. And I understood about changing the types of wires 
on thennocouples and they did not. So my job was to supervise all the hook-ups of 
them1ocouples from wherever they set them and make the measurements up to the control room 
where they were read out. 

I've always worked in the SRE building. The whole time I was there I worked in the SRE 
building. I also trained on that instrumentation, the parts of the instrument I had not been familiar 
with before. I was familiar vvith scopes and meters and those kinds of things. The specialized 
nuclear instrumentation, the people who had the experience, the older guys, were training me on 
that instrumentation because when the reactor went critical I went on the operation ship. I hated 
that. It was a week of swing. a week of graveyard days, and then you had a week off. And I was 
trying to go to school at night and I was married. It was a nightmare for me, so I didn't last 
maybe 6 or 8 months or maybe a year on doing shift work. And then they moved me into what 
they called their experimental section because there that's where I was sort of much more 
valuable to them. A fellow named 1. . . He came to Atomics Intemational (AI) and I think 
he came to SRE was to do a transport function measurement. Transport function measurement is 
where you put in a system input to the reactor. In this case there was what they call a pile 
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oscillator and you put on a known sinusoidal wave and then you measure the output of the 
function of the reactor- the temperature change, the neutron level change and all that. They sent 
me because of my background at Sanbome, which was in Boston. And then I came back and set 
up the oscillographs for measuring the outputs of the transport function. r II show you some 
pictures of that. They were able to measure the neutron characteristics, the dynamics of the 
plant, whether it responds, what the frequency response is. Mathematically it gives you a really 
long large number of things. In fact that was the first time rd ever seen it and it was probably 
the first time it was ever applied to a nuclear plant-- this mathematical concept. From there we 
actually when I went to UCLA, we did it on the UCLA reactor. I can show you a couple of 
pieces. As a matter of 1:1ct there· s one sitting right there of a used transport function. 

These measurements were to figure out the output and characteristics of the reactor, what the 
frequency response was, how fast it would respond to the control rods. How the delayed 
neutrons affected where the delayed - I mean the average time of the delayed neutrons, so how 
much time did you have for them to make these changes before the reactor would respond to 
those changes. Ramp up and shut clown. We did it with sine waves. We had a poison, which 
absorbed neutrons which went behind a shield that didn't absorb neutrons and ran it down the 
reactor and as it rotated around, it changed the reactivity so that the reactor power was doing this 
at whatever fi·equcncy we wanted to run that thing. Then from the ion chambers, which were 
measuring the neutron output and the power output of the reactor, we hooked those up to our 
oscillographs and then we had an input and an output on the same piece of paper. I could show it 
to you for the UCLA reactor. I can't show you for this one, they kept them all. They didn't do 
the mathematical analyses up on the Hill. They took that down to Van Owen. There wercn 't 
many computers in those days, so I don't know they must have given it to the mathematicians to 
do the analyses. 

We put the pile oscillator down into the sodium- into the reactor itself. You'll see pictures of 
the thing operating. 

You won't sec the ion chambers because they're down in near the core. They're under the big 
concrete shielding. That pm1icular reactor, in addition to the activity coming from the fissioning 
of the uranium - the sodium becomes extremely radioactive (soclium-15). So everything that 
was measuring the actual reactor itself was down undemeath and you wouldn't sec the chambers. 

Compensated Westinghouse, Compensated Chambers - they were this long and maybe about 
that big around. They had both compensated and uncompensated. The compensated were used 
to log in the linear power meter. The safety amplifier was used on non-compensated ionization 
chambers. We used exactly the same ones that they used on the UCLA reactor. I got a spare set 
when I went back to Oak Ridge [National Laboratory] from that helium reactor that never went 
critical. They let the university have some of their electronics, so we had an extra set of them to 
do experimental things with. The people that I worked mostly with were [note a series of 
contacts was provided and has been redacted for privacy]. 

This guy [pointing to name on paper] went to General Atomics and he was big in the health 
physics society. He did some consulting afterward and he was always involved in the reactor 
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emergency response things. I ran into him all the time there and rve stayed at his house too. I'll 
think of it, but he ... Okay, remember we're talking about the 1950s and this was only the second 
power reactor in the world as t~1r as I know. So there was a lot of training. They trained us 
probably a couple of weeks in health physics procedures alone. I had special training in 
instrumentation because my area/background was in instrumentation and just had to be 
converted... They even gave us lectures on understanding the reactor itself and what we're 
dealing with and that aspect. And I did get to operate it on the ship, although I was not an 
operator. I was the electronics technician on the ship. If something went out I could put new 
vacuum tubes in. I kept the ink running in the recorders. Anything that was instrumentation
wise that was on the ship that was my job. Because it was back-shift and not a lot to do they put 
me in a high stool because I couldn't stay awake sometimes. I'd fall off if I went to sleep. They 
also let me sit and run the reactor on occasion. Even, maybe not to take it critical. but to bring it 
up to power and stuff like that. Everyone on the ship was supposed to be able to do everyone 
else's jobs. I think that's a good measure. You know. I don't remember the trainers· names. 
The health physicist (HP), as soon as I come up with him and I will come up with him because 
I've known him for all these years. 

The focus of experiments was to work towards a commercial product. As a matter of fact they 
were building one at the time. It was being built in Nebraska and it was a sodium reactor. It was 
a full size. This was one of the five pilot plants. It was a helium cooling reactor. This was 
across the border. And I'm not sure if it ever went critical. It may have or it may not have. 
They had two fatal accidents there as we had two fatal accidents. Nothing to do with radiation. 
All the primary sodium was underneath these huge concrete vaults that were high density 
concrete and you litl these great big tonnage blocks off because of the sodium radiation. The 
tubes were thin and the guy just fell of the edge. You fall 15 or so feet before you hit the tubes 
and it just slices you up like a big cutting ... and he died. The one that died at SRE- when you 
go down there those pits are very hot and the air circulation stopped for a little bit and there's an 
inner gas filling when the thing is not there so that the sodium doesn · t bum \Vhcn it comes out 
into the atmosphere. They just passed out from that. One guy passed out and the guard was 
supposed to be his mentor monitoring him crawled down to get him and of course he went to and 
there was no one to see them before they died from asphyxiation. 

l"·c!.L i :. He was one of the main HP' s up there. ··' . . did some of the training, HP 
training. I was an engineer, I wasn't an HP at that time. He just recently passed away. Last 
Christmas or before. Not much older than me. When he retired from General Atomics, he went 
to work for the state of California. By that time I was with the Nuclear Regulatory Commission 
(NRC) and overseeing the state of California. One of my jobs was to go out with each inspector 
and he was one of their inspectors so we always made a joke out of that. He had trained me 30 
years before and I was supposed to be taking him out training. It was a good laugh for us. We 
enjoyed that aspect of it. Yes, we had film badges from before the reactor started up. Everybody 
wore them. They were very conscientious about wearing them. There was hand monitoring as 
well. People like me did not do the monitoring because if you went down into the pits or 
anything like that you always had a health physicist to check the thing out before you went 
down. Or maybe even put extra dosimeters on you depending on what you were going to do and 
monitor you when you came out or even sometimes go with you. So Frank went with us a few 
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times. I got used to it. Working in the pits was rca II y hell. It was 140 degrees in the pits and 
you had to make sure that the air was going so you didn't suffocate fi·om the ine11 gas. I think 
the inert gas was probably argon. 

My work clown in the pits was doing the sensor thing for the endothermal couples. They were 
tacked onto the piping for instance. If they come loose, I need to go clown and spot weld them 
back on. Or the flow meters - I would go down and sec if they got jammed up or not really 
working. The sensors for the instrumentation were all clown in the pits and somebody had to go 
clown and look at these. 

Thennocouples you can always leave a little slack and strip back reattach them to the pipe. And 
you mostly do it with a tack welder. There was not a lot of waste material/waste electronics 
coming out of that work and the thermocouples arc radioactive. Sometimes I pulled the asbestos 
ofT myself to do repairs. And it was asbestos, there's no question about that. If you asked most 
of the people that did this type of work asked, you just \vore a piece of paper over your nose 
because if you wore a hooded thing and you're working in 140 degree temperature you couldn't 
sec and the glass would fog up. 

The other thing as long as I was clown there, all the pipes had 240 volt heaters and sometimes the 
wires on the heaters came loose and I would fix those too. And many of the days 1 got 240 volt 
shock, but you can live through it. Health wise, the absolute worst thing ... and we all had to take 
turns at it because they don't want you exposed for a long period oftime .. .In the earlier days we 
used toluene as the pump cooler, not tetralin. And we had a lot of leaks and sometimes the big 
rotating pumps would seize up on us because the sodium would solidify. And we'd pull the 
pumps out and take them outside. With a little steam generator and just a face shield and nothing 
more, we'd take turns steaming the sodium ofT the pump. That vapor coming ofT as the sodium 
was going '"boom boom boom.'' That vapor coming off there would take the mucus right out of 
your throat as you're breathing that vapor clown. Talk about a hazard, that was probably the 
greatest hazard I was in. 

Toluene was a coolant. Not a lubricant. The tetralin was a coolant. The way a shaft is turning 
and comes through a seal - the way that they made seals for the sodium was that they froze the 
sodium. Freezing to you means icc, but freezing to sodium is about 200 degrees or 180 degrees. 
The sodium would come up through and freeze and that would be the seal. The way they made it 
freeze is by having it circulating a cooling material around where the shaft came through the 
seal. The cooling material in the beginning there was toluene and then they switched to tctralin. 
And somehow the tetralin leaked into the sodium is what caused the initial thing. And by the 
way I was there when - we didn't realize that the tetra lin had turned to tar and plugged up one of 
the channels to the fuel clements or a couple of the channels. The reactor just acted kind of 
strange. We didn't shut it down, we just kept on running. This is an experiment and we didn't 
know what was going on down in the core. Even after we did know what was clown in the core, 
we put fuel elements back in it after we pulled those others out and tried it. But officially we 
didn't go back to power until after I had left. We went back to power several times while I was 
still there. There were no rules against it remember. We were under the Atomic Energy 
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Commission (AEC), an AEC reactor those days. The AEC had people out there almost daily to 
see what was going on. 

The pumps that we steam cleaned were not radioactive. It was before we took the reactor 
critical. And by that time we learned about the tetralin and switched. We didn't have those same 
kinds of problems with tetralin that we had with the toluene. 

Regarding sodium on pumps or pipes that was taken over to a pond a half a mile west of the SRE 
that was not radioactive sodium that they took over there. It was after the sodium-15 decayed 
out. If there was extra sodium or sodium leaked out of the system they'd clean it up and dispose 
of it in that pond, in that waste pond. But that was on Rockctdync property I think. I don't 
believe that was on what we considered to be Atomics International fenced in area. I think that 
was on Rocketdync. But it was our sodium, no question about it. They did dispose of it there. 
In terms of the fission products that were released from hot sodium, iodine immediately went 
into it. The xenon, xenon's an inert gas, so it built up in the top of the core, but it was released. 
There's no doubt about that. The radioactivity that went in the high bay didn't seem to be 
infected all that high and we were still walking around the high bay most of the time. The only 
time that we didn "t walk around the high bay was when we put a fuel element in our cleaning 
facility before we put it in the hot cell. One of the cleaning facilities I guess they didn't get 
enough inert gas in there and it caused the sodium to explode when they f1ushcd it with water. It 
blew the clement, this is a hot element out of the core, up into the room and the activity there-
everyone ran out of the building. The activity there was extremely high. As f~11· as exposure to 
the people, it was only for seconds and many feet away from it I think. 

I was not involved in the decontamination operations at SRE. We used toluene as a 
decontamination agent at UCLA a lot, but I learned about it up on the hill. You put it on 
concrete. It actually pulls the moisture out of the concrete and put the stufT in solution. I thought 
we used that up there too. Maybe I'm remembering from my time at UCLA. I thought I leamed 
about it up there. It was a decontamination agent. It was fairly new at the time. 

Going back to the sodium removal from pumps. They wouldn't do that kind of cleaning 
operation until the sodium-IS had almost completely decayed away. If we had to work in the 
pits or with anything in the primary loop after some hours of operation, we had to sit there 2 
weeks until sodium (sodium was a 15 hour half-life I believe) completely decayed away before 
we did it. After the fuel melted ~ the strontium, cesium, and iodine ~ all of those things go 
immediately into the sodium, combined with the sodium so they are not free. We had clean up 
systems. We had filters. Probably ion resin exchangers and we'd run the sodium through that 
and we could clean out the fission products that were in the sodium by using those filters. If it 
was solid, the filters would take them out and so we can clean up the primary loop pretty well. I 
think the primary loop was on a somewhat continuous cleaning cycle during operation, but if we 
stopped we would increase that. So we'd get the fission products or whatever happened to be in 
the sodium out of there and that was all in these pits too. The pits may have been external to the 
building because the one thing that you could do with this reactor is that we had tanks that were 
big enough that you could put the entire primary loop sodium into a tank outside so that your 
sodium loop was empty. 
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Those were underground tanks, they're in big concrete blocks. Huge concrete blocks. The high
density kind. The concrete blocks that they had to lift ofT of these pits, they \Vere kind of 
stepped, smaller at the bottom so they're stepped down because of the radiation. We hired a 
crane operator to lift one of the blocks out. They were trying to tell him this concrete weighed 
such and such per square foot. And he says look I've done this all my life; don't tell me \>.'hat to 
do. And of course he picked the thing up and turned his crane over and probably a half a million 
dollar crane or more because he just wouldn't listen. He was too smart for all that. 

So when the pipes are cleaned out, the fission products are cleaned out and that material would 
be in the cleanup part of the system, which sometimes was outside. I don't know what happened 
to it the radioactive waste after it was removed from the system. 

With regard to the SRE incident in 1959, it didn't melt down. I think the cladding failed on it. 
The stainless walls that the pellets were in got hot enough that they weren't getting enough 
cooling and melted the stainless. My understanding is they did pull one of the elements apart 
and part of it stuck to the bottom. They eventually got it out of there. When they pull those up 
keep in mind they had to go through a big tank of sodiu~n. So any volatile stuff is going to go in 
that sodium as they're pulling it up. Sure there's going to be fission products that come with it. 
They had two fuel handling machines, both of them heavily shielded. And they pulled the fuel 
up in there. It'd have been nice if the fuel was all together but that one fuel rod. I think they 
only pulled one of them apart. I think the other damaged rod came up as a whole fuel rod. It 
went right up into that machine. Yes you're going to contaminate that machine and you're going 
to have fission products in it, but they're still contained and they're still contained in the inert 
atmosphere. They move them over and put them down in the fuel cell [or holding area], but 
they're still contained. The reactor itself: the vessel- nothing melted. When we finally got that 
clement out we put another new clement down in the hole. Got the hole cleaned out so the 
sodium would flow through and stmi up the reactor again. We couldn't have done that if we had 
a Three Mile Island. 

We had air monitors in the high bay, control room and outside that were continuously monitoring 
the air and recording it on chmi. They had pm1iculate filters in them as well as looking at gases 
and they had recorders. That was pmi of my job too. They had recorders in, so we saw an 
elevated amount of radiation, but not elevated to the point where we couldn't walk in there. 

No, I don· t know anything about offices getting contaminated and files being taken outside. The 
high bay itself was under negative pressure compared to other offices in the buildings and the 
control room so that any airborne contamination would come into the high bay and go up the 
stack. It would not flow the other way. I've never heard of an incident- and there were multiple 
fans, so a power failure on any reactor - we had a battery room, generators. I worked on this 
system too. They turned continuously, there were motor generators that turned continuously and 
kept the batteries on flow. You wouldn't lose one cycle. If the entire power shut down the line 
going into the place or going out of the place, the batteries would tum the generator as a motor, 
the same thing it does on my Prius, turn the generator as a motor and you wouldn't even lose one 
cycle of A C. They would stay on long enough for the diesel generator, which is a 100 kilowatt 
(kW) diesel generator. It wouldn't be one cycle off from the switching over so that you never 
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lost power for anything. You never lost power for your fans, to your instrumentation to the 
reactor room, to your control rods, to your pumps. If you were in a situation like that, you didn't 
demand- you were in shutdown position if that system came on. You wouldn't be running your 
major pumps, but you can run your minor pumps. That reactor, the beauty of sodium is the heat 
transfer coefficient is so high that if the whole thing solidified, it still would not melt down. It 
would carry the heat out to the heat exchanger and either blow it to atmosphere or send it to the 
generator which made steam and water- 1 mean steam and electricity. The sodium occasionally 
in some of the secondary system - the primary system was all under the concrete blocks so the 
secondary system is the one that shipped the heat over to the pipes. 

We didn't have World War III. Between Christmas and New Year's on a midnight shift when it 
was raining cats and dogs all of a sudden we hear this .. boom boom:· We go running outside and 
the whole sky was lit up. One of the seals on a sodium loop had broken - so the I ,200 degree 
sodium was shooting out into the rain. It was exciting. It was the most exciting thing I saw out 
there. 

As far as the activists at the site go, I know ·personally. I've sat at a bar and had a beer 
with him. I'll tell you exactly what he told me. He said, 'Tm making a living on this. I'm going 
to become somebody famous on this. I don't have to have the right idea. All I have to do IS 

convince the right people." That was when he was trying to shut down the UCLA reactor. 

With regard to the allegation on the SRE is that there was an unmonitored release of radioactivity 
because it exceeded the equipment at the time, there may have been. First of all I don't disagree 
about the probability there was a release and we may not have known how much, but I can guess. 
It was inert gas and it was released out of the stacks so the people who worked there were not 
exposed to it. It was a Santa Ana weather condition at the time that this happened, so it all went 
out to sea. If you look at the population density of the path of it in those years, you don't look at 
the population density of the path of it today, it was maybe the little strip of land in Malibu, the 
sand, there were houses, but between there and the ocean that's about the only place there was 
any population whatsoever. By the time it got there. I'm sure the concentration was 
insignificant. And yes I've heard a million theories. But you· re talking about being shot up a 
stack at a high velocity. The stack was way above the roof of this thing, which is about three 
stories up. 

As far as releases, it would be xenon gas. No iodine as far as I know. The hot sodium becomes 
sodium-iodine instantaneously. You're not going to release iodine, strontium, and cesium. What 
you're going to release is xenon because xenon is an inert gas. Once it's out in the environment, 
the concentration is way down. 

Argon has no body uptake. Xenon has no body uptake. So the only radioactive exposure you'd 
get is when you breathe it in and out and the time it's in your body, in your lungs. It doesn't stay 
in your body whatsoever. So the exposure still would have been fairly low even though the 
concentration at the point of release would have been very high. 
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Moorpark is the town we isolated and gave it nuclear power for a month. It was the first city in 
the world to exist on nuclear power independently. W c even beat the reactor in Pennsylvania 
(Shippingport) that was the first reactor online, we were second. 

With regard to the SRE and steam cleaning the pumps and the underground storage tanks, there 
was a cement pad on the north, big double doors, and that's where we took the pumps and did it 
right on that cement pad. The tank that we're talking about that holds the primary sodium was 
just to the cast, right up against the building, and cast of that pad. 

As far as Area IV went. They had some little reactors. The operators and including myself~ I 
am not an operator. I had 20 years of senior operator license at UCLA, so I've been through the 
program. I taught the program a long time myself. There were some NaK experiments going on 
in some of those buildings too. J\ combination of sodium and potassium, it melts at a much 
lower temperature than sodium did. The sodium melted at such a high temperature that was one 
of our problems, keeping everything to heat to that sodium would stay liquid. 

Working there you also meet people from Rockctdyne. They had some pretty serious chemicals 
over there that arc hazardous too. In reading, has kind of just pushed those things all 
together and made it one. He doesn't distinguish those chemicals from what is going on in the 
nuclear plant. He makes it one big issue. There may be this pond you're talking about. Yes, 
groundwater from this pond soaked into the ground. That would be chemical problems. I don't 
think anything radiological. I think we took sodium that was radioactive. 

Regarding finding cesium and strontium in a 1980s excavation of the pond, that's fission 
products. Oh, let me tell you something. I was also responsible for monitoring the UCLA 
reactor. I do wipes on the campus because people are concemcd about releases onto the campus. 
One day I wiped and I got cesium and strontium. There's no other reactor could be putting this 
out. When the Chinese did their bomb testing, a Jot of it drifted here to the U.S. Fairly high 
levels, levels that we would require decontamination if it were on the streets at Westwood. On 
other streets, I would just wipe it down and I would consider it to be decontamination. 

I do think you can analyze the material and know whether it was from weapons or from a 
reactor. 

With regard to what happened to the primary loop sodium from SRE, it would be hell of a lot of 
truckloads if it were sent to Hanford. When I first got there, there was no sodium on site at all. 
We're talking about dozens of 18-wheelers with 55-gallon dmms of sodium on them. We had a 
special place where we would put the dmm and put heaters around it and put asbestos around it. 
It would heat the dmm up and mn it into the system. The sodium was packed in dmms. I was 
there when they opened them. It was solid though. I don't remember any oil being used to pack 
the sodium. It was just an inert gas that was used. You set the dmm upright and you put your 
fittings on it with the valves and everything in the upright position. The room was very dry and 
then you'd set the dmm up here and you wrap it with the heaters and asbestos. You start heating 
it up and you got to a certain temperature. You open the valve and you had to have a vent at the 
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other end. We did have it hooked up to a cylinder of argon to push it out. we·d flow the sodium 
out and into the main tank for when we·re going to fill the reactor. 

With regard to filtering the sodium in the primary loops, it"s just like water on a reactor whether 
it" s a submarine or the UCLA plant we had filters and mix bed ionizers. You could drink the 
water that ran through the core. It was a lot cleaner than the water you got out of your tap. What 
do you do with the filters'? You shipped them as radioactive waste normally, but there was very 
seldom much stuff in them. 

Once they decided the end the experiment, they probably put the sodium back in 55-gallon 
drums would he my guess. I never got to the pond [sodium burn pit], but I knew we had one and 
that when we had contaminated, dirty or leaked sodium we ·d scrape it up and put it into 
something to take it over to the pond and dispose of it. I thought the pond might have had a 
liner. 

Looking at an aerial photograph of the site I can point out some little reactors. There was the L-
77, which they were going to sell to schools. There was one more. And then there wa~ the 
organic moderator. I don "t know if that \vas a zero power reactor or if they got that far or not 
because one of the companies in the east did build an organic moderator reactor. We were going 
to go that route, but they beat us to it. It never progressed. The sodium pump cleaning would be 
right about here on the map. The pit that I'm talking about that has a tank for the core reactor 
sodium would have been right here. 

There were some pits outside that were pretty deep, maybe 20-30 !Cet down. The hot cells were 
in a building, which was underneath the building in this corner. They all had drains and they had 
to drain somewhere into a tank. I think that stuff was on this side. I remember l had to suit up to 
go down in one of those holes one day to do some fix on instrumentation. There was concern 
about contamination. I had to climb down a rope ladder with booties and gloves and totally 
covered up with a face mask and all. No harness, not in those days. I know there are pits along 
there. They're quite deep. 

What were they finding in the soil? At what concentrations? Why don"t they put a fence around 
the whole thing and walk away? The level of contamination where somebody lives and 
pm1icularly if they also farn1 versus the level of contamination where you would have a day-use 
thing is different. The cleanup levels you are at are almost down to the level where we· re ta !king 
about background radiation from other things. You have to find background levels beyond 50 
years ago? We· re getting close to 50 years on this reactor. 

Let me show you some pictures. One of these is the input to the transport function and then it 
goes through the reactor and then one of these is the output. This is the first use of Sandborne 
equipment, primarily electroencephalogram (EEG) and electrocardiogram (EKG) machines. The 
first use in an industrial setting, especially in nuclear. That's the control room. They had a little 
room for experimental material. This is the reactor console right here. This is the engine behind 
from the sodium reactor. Here are pictures of the console. Thafs me, they set up an external 
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thing so I could go down and make measurements in that area. Here are pictures that are mostly 
taken shooting down the Hill from behind. 

This concrete thing here, that's where the primary sodium tank was located, was emptied, \Vas 
reacted, was running and it was full and when they' cl work on the reactor they" d pump the 
sodium back into this tank right here. This pad right here is where we cleaned the sodium 
pumps. We had a portable crane and we shipped them from internal crane to portable crane and 
come out here and shoot them with hot steam. The stuff would blow. 

On the base of the pump if the toluene was not efficient and the pump would seize and the 
sodium would solidify. We had no way of getting that off of there. So we'd bring it out here 
and shoot it with water. 

It's sodium from the primary loop before the reactor started. We did a lot of testing. I was there 
for most of the construction. We did a lot of testing of the pumps. At first we didn't completely 
understand sodium being used in this fashion before. This is totally new engineering. This thing 
right here is where we put the drums to melt the sodium that came up in the trucks. This is the 
secondary loop where the heated sodium fi·om the pit. The heat was transferred from the 
secondary. There's a heat exchanger in here. If we needed to get rid of the heat because of a 
shutdown or something and the power plant couldn't take it- this is the steam power plant-- then 
it would go out of the heat exchanger right there. The secondary pumps arc in this area. The 
primary pumps arc underneath the concrete and the sides. Did you know about the steam 
generator? They were worried about I ,200 degree sodium and water. There was a layer of 
mercury between the water jackets and the sodium and what happened to that mercury I have no 
idea. We're not talking about a small quantity of mercury here, we're talking about maybe a few 
hundred gallons. I do know that there was mercury in there, so if the pipe corroded through the 
sodium would either go into the mercury or water corroded through it would go into the mercury. 
The sodium wouldn't go directly into the ... I just don't know the volume of mercury. 

The heat exchanger I heard had mercury in it. It had to be a unique one. The first submarine 
was the Nautilus. The second submarine started out to be a sodium cooled reactor, but the guy 
who headed that program, Admiral Rickover, was really scared of the sodium underwater. So he 
had them pull that whole system out and put a water system in. We got the steam generator up 
here and plugged that as the secondary steam generator, which did not have the mercury transfer 
in it. I think that was used towards the end, too. Two conversions from the sodium to the steam 
to turn the turbine. That's : \.'<Ll~ 1 :. He and I worked close together, he was another technician. 
This was on the reactor floor. This is the pile oscillator and it has a shaft that goes right down to 
the reactor core. These are control rods. This is our oscillator. This is the motor for it and the 
sinusoidal input- we got the input information on the top. The right angle shaft goes down into 
the core of the reactor. It spins around on itself. That's how we create the sine waves of the 
power. Here I am at the end of the oscillator. We have the Sandbornes set up. This is the power 
supply to the chambers that we're using. These are the Sandbornes to look at the output/input of 
the information that was going on. They didn't like us out there in the reactor core. So they 
moved us into that room- you saw that other picture. You can't really see the vertical shaft 
clown to the core. 
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We built it in the shops. You"re right this whole system us custom made and we built one 
similar to the UCLA reactor. 

You couldn "t call up a company and say send me a pile oscillator. There· s no such thing, so we 
had to build it. This is the paper coming out. I think this is a four-channel, so we had a lot more 
infom1ation coming from that. This is , he"s out on the floor. They didn't want us on 
the floor while the reactor was running at full power. We did transport function at full power. I 
gave lectures on the Sandbomes. This is the trip report from sending me back from Sandborne. 
This is a procedure for the hot trap and this is one of the traps of the sodium reactor, you· re 
cleaning up the primary sodium and how to do that and operate it. The ship superv1sor was 

and I worked for him at this particular time when I was on the ship. 

26th of June 1957. This is a long time ago. This is the head of the experimental unit personnel. 
I told you I don"t get along all too well on the ship. So they moved me over to the experimental 
unit. This is where we started doing the oscillator test and things like that. I still did a lot of 
instrumental repair. That was primary job. [Review of people in experimental unit who were in 
the photographs]. 

[Looking at UCLA reactor photographs] That"s the UCLA reactor console. When I went to 
UCLA we were brand new too. There were just three of us. I \Vorked under ; .· as a 
technician, but I quickly got promoted to assistant supervisor. After three years he resigned and 
went someplace else and I got his job. 

rm not sure that ifs helpful for you. Because I went to UCLA, I saw my radiation records and I 
never got more than 100 milliroentgens (mR) at any time. You get more than that when you take 
a CT scan these days. I was there when it melted down probably on the ship because we didn "t 
know it melted down. All we knew was some of the instmments ~ in fact they had me take that 
recorder off and put a signal in to make sure that recorder is working right. We don "t believe 
that recorder"s in. That the kind of thing I was doing \vhen they were trying to figure out what 
was going on with the reactor. Yes the fuel did heat up because it wasn "t getting coolant from 
the sodium, which was blocked because the tetralin turned to tar at the bottom and it melted 
through the cladding. I don "t call that a meltdown, a cladding failure. We were an experiment 
after all. There were no other sodium reactors in the world at that time. There were a lot of good 
things about sodium. Like I said, you couldn "t have the problem you had with pressurized water 
reactors like they had at Three Mile Island because if sodium even solidified it would carry the 
decay heat away from the reactor and cool down by itself. We could blow it out the air blast heat 
exchanger we had outside. There were a lot of good things. The other thing is when we were 
producing electricity for Moorpark, our temperature of our sodium was I ,200 degrees so we 
were 40 percent efficient. Even the best water reactors today are only 30-35 percent efficient so 
we were more efficient than any of them because we could carry a higher temperature. When 
you get water at that temperature, you "re talking about 2,200 pounds per square inch and you "ve 
got a lot of problems to deal with. We"re talking about with the sodium reactor that's 
atmospheric pressure. 
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The whole idea of research reactor is you put things in to be irradiated or manufactured, so we 
had a lot of handling things that came in and out of the reactor. Up there it would be only if 
something failed and they had to take it out of the primary loop and repair it. If it was failed 
beyond repair, they'd put something new in. That would be contaminated. They let it sit around 
until most of the radioactivity decayed away. It was primarily~ I was wrong, it was sodium-24 
that had a 15 hour half-life. They let it sit around along as they could and it was primarily 
decayed away. You didn "t see a lot of fission products because on that particular reactor the 
sodium picked up most of the fission products. In the release of the fission products when the 
fuel melted, it went into the cover gas, which was argon, and it would mix with fairly high 
concentrations of xenon. They didn"t want a lot of pressure on top of the reactor core. They 
want enough to force the sodium down, so they would release it up the stack. During normal 
operations, the cladding didn "t leak. 
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1 was hired in 1956, and from 1956 to 1974, 1 worked as a mechanic for North American 
Aviation. Then it became Rt1 ckwell and later Rocketdync. Our office was down in Canoga 
Park, but 1 worked up on the Hill all of those years. 1 worked in alpha area, bravo area, coco 
area, delta area and Component Test Labs (CTL) I, 2, 3, 4, and 5. They had three shifts in that 
area or two shifts rather. They didn't believe in three shifts, so they had the guy working 10 
hours a day over in Rockctdync. All we were doing up there was testing rocket engines for 
space. We had big water buckets, bigger than this house, where the f1ame will come out and 
then shoot out this way. I can't really say. Everything was fine up there. I worked different 
shifts there for a while. I was a mechanic. Then 1 went into inspection. 

From 1974 to 1986, I was at the Energy Technology Engineering Center (ETEC). As an 
inspector at ETEC, I checked on everything there and made sure they were running all the tests. 
I had to do a leak check with a machine up there, checking on any of the nuclear stuff for any 
type of leakage. I inspected everything they had there for testing radiation. One place there we 
had to go down in the basement, I don't know how many steps, and check for leakage on any of 
the nuclear stuff clown there. I inspected all of ETEC for any type of leakage all around. 

We buried a lot of stuff. There at ETEC. I was an inspector up there at the time. We only had 
the one shift. We didn't have a second shift or third shift. Evidently they felt there that the guys 
would be better off lcaming all this stuff on the one shift because there were sometimes when I'd 
working Saturdays and Sundays and we'd have to talk all kinds of samples. What they ever did 
with them, I don't know. I can't answer that. 

We didn't have to wear any sort ofhazmat suits at the time. I had to wear a mask/respirator and 
a hard hat all the time. l can't remember if I wore a dosimeter or film badge. I don't think so. It 
was all new to them. We were just getting into it. 

My job as an inspector involved checking for leakages and pipes. We had a leak detect machine 
we'd run in there and put in liquid nitrogen or hydrogen and check all the piping and fitting for 
leakage. I tested sodium, helium, hydrogen, nitrogen pipes, and liquid oxygen pipes. We had to 
be careful of liquid oxygen because that did the most damage. I didn't work in any one building 
more than another, we just had to go to one building one day and another building another day. 
We'd get a call and the supervisor would say, "Go up there and you ·ve got to check for leakage 
in there." 

Redacted 



I can ·t remember any accidents of spills. If it happened, we never paid much attention to it if 
you follow me. Oh we got a slight leak going there. We'll just get a shovel and bury it. You 
know what I mean? That's about all we did. We didn't know too much about it at the time. i\s 
far as what we buried it would be leakage from the type of testing we were doing. It's been so 
darn long now I've forgot a lot of it. The mechanic would bury it. We made sure to bury it out 
in the ground or something like that. i\t that time, they didn't know what to do with it either. It 
would be small volumes, smaller than a bucket or drum. That would happen maybe once a 
week, maybe once every two weeks or something. They were pretty careful about pipe 
connections and stufllike that to make sure they weren't leaking. 

The mechanics would just dig a hole, 1.5 or 2 feet below the surface and deposit stuff. They 
took it over to one area out there. Don't ask me where it is or where it was then, I don't know. 

Nobody could believe my serial number. I was hired on with North American bef(Jre the war, 
out in Inglewood. They were looking for workers, so I went to work. I said all right and I got in. 
They had the draft, but I enlisted in the Navy. My number was three digits and when I'd go 
through security at the gate they wouldn "t believe it. I said that's the number. They had to call 
down to Inglewood, "This is the man's name. what's his serial number?" They couldn't believe 
it. Everybody else had five or six digits in their numbers. So then when I hired in with 
Rocketdyne in I 956 I had the same serial number and nobody would believe it. When you went 
through the gate, you'd have to give the serial number. I told the guards this and that. No it 
can't be. Call Inglewood, call Canoga Park. Oh okay, you're in. Those days it was a gated 
community. Guards at the gate. I don't know how it is now. If they still have guards at the gate. 

I might have handled radioactive materials, but I can't recall really. It was so new to us then that 
we didn't know. 

I didn't do any work with the removal of drums or waste because I was an inspector and all the 
chums were taken off by a company of fork lifts and moved someplace. 

The mechanics that worked there may be able to help with more information. I can't remember 
where they arc or who they arc. One guy right now, he lives up in Tehachapi. My nephew was 
working at ETEC. He spent quite a time over there in radiation. He was a mechanic. My son 
was over there, but Rocketdyne sent him down to Canoga Park and he worked on Canoga Park. 
He was a manager down there in college. 

I couldn't tell you what my nephew did because he's still working there. Forty years he's done 
with them. He works out of the other side of Palmdale and all that stuff that's up in there. He 
put in 40 years and he retired and they said no we want you to keep going. So they said you will 
be a "job shop'' and if they want a job up here in Palmdale, he'll go over there. He lives out in 
Tehachapi and he goes to various jobs up in the desert. 

The mechanics would take the piping apart, repair it, put it all back to together, and we· d all go 
inspect it for leakage when we did the test. 
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The mechanics worked out of the building. I don't remember all the building numbers, but 
they"d have all their equipment in a building and work out of it. They"d be working at the 
building that had the piping problem. This was in the days before all the computers came out. 
They would work in the different areas that needed repairs. And we were able to drive our 
vehicles up in there. We· d drive in being to the main office and if I had to go out on the job, r d 
take my vehicle out to a certain building. 

We had an area up there where they dumped a lot of that stuff~ but don't ask me where it was. It 
was kind of on the side of the hill. They had to dig it out and bury this stuff. To tell you the 
tmth, then, we never paid any attention to it. They said okay we have to bury that stufl over 
there. Whatever came out of the piping if there was a leak was buried. I think pick-up trucks 
came in there if there were ever large things needed to be disposed. I never paid much attention 
to it. 

If I were to try and guess where the mechanics and people would bring the small volumes of 
waste for disposal it would be in Area IV someplace. but I can't say where. I think they were 
called Maintenance and Maintenance would come down and pick it up. The barrels and stuff 
They may have called Maintenance for small volumes as well. Being in inspection, I had 
nothing to do with it. 

I can't remember anyone· s name 111 Maintenance ofT hand. I could tell you guys from 
Rocketdyne side, engineers. They were test-hand engineers. We did the firing of the rocket 
engines. We had a great big piece of granite material and we did a lot of inspection on that for 
leveling. Most of his work was inspections of materials coming in. We had this great big granite 
plate that was all leveled out and we had to check it for leveling. It was a regular great big piece 
of granite. It was all leveled. Shipped that from Italy. 

Building 59. That's an awful familiar number. They had a reactor in there. I worked at all of 
the buildings. We had to do a leak check down there and go over there. When you quit working 
you forget. Those buildings were familiar. Small Component Test Loop (SCTL), Sodium 
Component Test Installation (SCTI). I was in both of them quite a bit. Being an inspector, they 
had all the mechanics in there doing all the work and we· d get a call to have a leak check or 
putting this and that together. We had paperwork to buy it all ofl. I don't know where that paper 
work ever went. It went someplace. It was paperwork of what you've done. Kept in folders. 
They" d have it all down - inspected this, inspected that. Then we· d have to sign ofi on it. 
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I was a construction inspector also known as a labor 17 inspector and began \vorking at the Santa 
Susana Field Laboratory (SSFL) in November 1974 and retired in 1995. I worked throughout 
Area IV for Atomics International, Rocketdync, and then Boeing. I worked throughout Area IV, 
including at the Liquid Metal Engineering Center (LMEC), which then became the Energy 
Technology Engineering Center (ETEC). 

I have worked to build new buildings from the excavation up, including pipmg systems and 
refurbished existing structures. I have worked on sodium piping, steam pipes, and power plant 
systems. I inspected aboveground storage tanks and underground storage tanks. As an 
inspector, I did a little bit of everything including non-destructive testing. Some tests, for 
example, were to ensure the quality of concrete and required breaking apart the concrete in labs, 
whereas other structural integrity tests were done by x-ray using cobalt-60 and/or radium-192. 
Most tests were related to sodium pipes and steam generator pumps. I also worked on 
excavation water pumping. I wore a dosimeter and/or film badge when working in '"hot'' areas 
or potentially hot areas. All film badges were collected every 3 months. I never worked on any 
detail that required use of the borrow pit located on the south hill, but I am aware of that borrow 
pit. Excavated soil and broken concrete would be dumped along the border between Area IV 
and Area III, near main road. Some construction crews would also dump concrete and rebar, 
such as the concrete floor from the Sodium Component Test Installation (SCTJ) removal 
(Building 356), in '"that small pond." 

I think the safety procedures were very good at SSFL. 

Fuels were fabricated in Buildings 20 and 25. Most reactor buildings had been dismantled 
before my time at SSFL, with the exception of the SRE. Building 12 was where my radiographic 
testing lab was located and prior to that it was a ·'power source for NASA.'' 

All of the liquid waste I am aware of, such as dowanol and other non-radioactive liquids, may 
have been reused, but were eventually drummed and "taken away." I do not know where the 
waste was ultimately taken to. 

I would collect solids that accumulated in the cold traps, which were the lowest portion of 
sodium piping. The steam pipes I worked on were as high as 2,000 pounds per square inch and 
one way we would test for pin holes would be to slowly move a broom in front of the pipes and 
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if the broom suddenly burst into flames, we knew we had found a leak. Most --mini-fires'" from 
sodium pipes were contained by the operational crews before the fire crews would arrive. The 
firemen were not well trained in sodium fires. Security and fire protection were one and the 
same and the firemen were an11ed. 

All film badges and dosimeters were tracked by, and assigned by, the Health and Safety 
Department. All spent badges were sent to them every 3 months. 

It was common knowledge that .. stuff' was dumped into the Sodium Bum Pit. A cache of 
mercury was found in the pit once. That lake in Area III (that was drained to) was used for 
washing out the flame buckets at the Rocket stands. 

An area next to Building 59 was excavated for a new building, but then the plan was abandoned 
and the pit filled with groundwater that was subsequently contaminated with radioactive liquids 
released from Building 59. I learned this second hand though, so I don't have any other details 
on that, but I can point out Building 59 and the pit on the aerial photograph. There was a 
dumping ground near the pit as well. Construction maintenance personnel would dump along 
the two roads next to the pit area. It was common to sec dark stains in this area. 

A bermed area located along the boundary of Area IV was used as a small arms shooting range. 
I can point this out on the aerial photograph. To my knowledge there was no indication of 
dumping here. 

I assisted in the construction of drainage pot1s in the concrete foundations of buildings that 
would redirect groundwater trying to seep into deep foundations to an interior trench that would 
then be pumped out of the buildings. 

The only release I know of first hand was an alcohol spill ( dowanol). I had heard there may have 
been a radiological release in the 1960s during the construction of a reactor for satellites, and 
then the previously mentioned leakage from Building 59 to the pit occurred in the late 1980s 
and 1990s. 

I can indicate on the aerial photograph you provided a general area that was used for the disposal 
of miscellaneous debris. It was this general area along the southeastern side of G Street. I don't 
know if any inadiated material was ever disposed in the area. 
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I worked for Rockwell/Boeing in all areas of the Santa Susana Field Laboratory (SSFL). I was 
an Environmental Technician for 2R years from 1981 to 2009. In that position, I was in charge 
of the hazardous waste yard area and later testing standards. 

There arc some areas of potential areas of concern I want the Environmental Protection Agency 
(EPA) to know about for its sampling effort. I can point out a number of these areas on aerial 
photographs. 

Pits 1 and 2 ncar southcm portion of SSFL. This is the ''million dollar hole." I think these pits 
arc from the years 1990 and 1991. They arc "sodium burn pits" and among the various things 
that may have been put there, the sodium reactor experiment (SRE) primary sodium loops were 
found in these pits. I think there is Channel 2 archived footage of pits I & 2. 

Up near the fire hydrant "NaK Bombs" were disposed of (cylinders of sodium potassium). 

Building 204 (or possibly 209) was a maintenance building. Barrels of waste oil were stored 
here that were used to suppress dust on all the roads. The roads would be sprayed with oil to 
keep the dust down. In the 1960s, at least one time that I know of, a ban·el of waste oil was 
detennined to be "hoC with radioactivity and it had been used on the roads. That waste oil may 
have come from Building 26. 

There was a large fire in November 2005 and I was assigned to sample ash from the fire all over 
the hill, including outfall 3 and its leach field and holding pond. There may have been some 
·'hot" readings of samples, but I can't remember any details. I can point out the general area 
where I sampled on the aerial photograph. 

Building 65 was a lab that I remember a certain scientist did "weird stuff' and worked with 
sodium and potassium. 

There were two, small concrete-lined pits about 6 feet by 10 feet deep for rinsing sodium parts. 
can't remember where the pits were located, but they were open pits. I remember dowanol (non 
flammable alcohol) was used for rinsing sodium parts. 
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Building I 0 had high groundwater hits. This building may still be .. hoC and that no one was 
allowed in during the 1980s and 1990s. 

I also recall Building 5 or Building 30 being posted as ··hot." I can ·t remember which, it may be 
that Building 30 was next to Building 5 or an AI warehouse, but one of those buildings .. had 
something small in it that was cleaned up quietly ... 

I can point out the missing uranium slug area on the aerial photograph and an area where grid 
lines were laid for a radiation survey. I do not know why a survey was done in this area though. 
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I was a contract health physics technician from 1977 and 197R. I worked I year for Chem 
Nuclear Systems, Inc., a contractor to Rockwell, and then \vas hired on for the sodium reactor 
experiment (SRE) decommissioning. I also worked one third of the year at the Radioactive 
Materials Disposal Facility (RMDF) and also worked at the Nuclear Facilities Development 
Facilities (NMDF). 

My job was to survey materials and surfaces, such as parking lot pavement and building walls 
and floors, prior to the material being removed and sent off-site for disposal. Sampling included 
swipe tests, air sampling, surface contamination (walls and f1oors) and dosimeter surveys. I can 
provide names of people who may have more information related to these activities. 

Using a .. GM2 Device'' I would survey the asphalt parking lot surrounding the SRE for gamma 
and beta radiation and mark any areas with readings for removal. They would chip out the .. hoC 
areas and remove the asphalt to a separate area. After the .. chip out" of the contaminated areas 
and a resurvey of the parking lot, the excavated dirt, rock, and asphalt were put in a .. clean dump 
area" on the hill. I would also double check the .. clean dump area .. where all clean removal 
debris was stockpiled. One time I found some of the '"hoC parking lot asphalt mixed in with the 
clean debris. I was told that some of the asphalt was contaminated due to "spills" and that after 
each spill, it would be paved over. From the looks of the asphalt, it appeared that at least three 
spills occuned because there were three distinct layers of. asphalt. As far as I know, the lower 
levels of asphalt were not surveyed. Up to I 0 millirems per hour (mrem/hr) was detected in 
asphalt, soil and rock. 

Excavation of the parking lot and under the SRE went down 10 to 20 feet below ground surface. 
Excavation went to bedrock and then they began chipping and removing bedrock that was '"hot. .. 
They tried to dig down far enough to see the end of a crack in the bedrock that was "'hot, .. but 
finally had to stop. I can indicate this area on your aerial photograph. 

The bedrock was first sampled by cores then a removal plan was devised. I do not have any 
concerns with the soil and rock that was dug up. I think it was all sent offsite to a proper facility. 

I do not know how radioactive water was spilled to the parking lot, but I figure it to have been 
hundreds of gallons. My main concern is that "hot asphalt" may have been mixed in with the 
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clean dump area at SSFL. There could be I 0 or so areas within the dump area that arc hot. I will 
point out the possible .. clean dump area" on your aerial photograph for reference. The .. hot" 
asphalt could be between 1.5 and 10 mrem/hr. I would look for pieces of it in layers, probably 
less than 3 feet in diameter. [EPA ·s aerial photograph depicting the dump area was passed on to 
sampling team.] 
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I started working on the hill for Atomics International (AI) in 1958 when I was about 28 years 
old. I worked there for 7 years and then moved to the DeSoto facility and then a few months 
later I went to the Downey facility to work under a National Aeronautics and Space 
Administration (NASA) supervisor of North American Aviation (NAA). AI was a division of 
NAA. I started as a laboratory technician and did that for about 1.5 years and then I became a 
radiation disposal facility supervisor at the radioactive disposal facility. As a lab tech I worked 
in a small lab south of the sodium reactor experiment (SRE). My duties included fabricating and 
refinement of nuclear materials (uranium carbide, plutonium, and beryllium) and annealing and 
hydrating uranium isotope test pellets. Waste from the lab consisted of dust and chunks from 
machining operations. I am not aware of any tritium waste. 

Oil was used in sodium containers as well as argon to prevent sodium reactions with the 
atmosphere. 

I had good interactions with the health physicists during my work. 

The radioactive materials disposal facility had underground storage in the high bay building for 
irradiated fuel. I can indicate that location on your aerial photograph. I don't think this fuel was 
protected. I had a supervisor that heated uranium carbide in a cement mixer in a shed at the 
radioactive disposal facility to dispose of it. I can indicate that on your aerial photograph as 
well. When I worked at this facility there was some high level waste material there. We always 
knew what and where the waste was coming from. All of that information was logged, but I 
don't know where those documents are now. The records were all sent to the Atomic Energy 
Commission (AEC). If you look for these documents at AEC, I would recommend using 
keywords searches such as ''unusable" and "unrecyclable" at AEC. 

I don't know any details about any onsite waste disposal. I know low-level waste was sometime 
concreted or fixed in place. There were reactor grade materials buried on a plot of ground near 
the hot cell [EPA notes this area is now excavated.] 

There was also lab equipment (pressure vessels) and parts storage on the ground across from the 
gate. These parts might have been hot. 
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I worked on the Hill from 1967 to 19R3 as an atomic reactor inspector. I worked in the Quality 
Assurance Division. My job involved testing components f(Jr reactors, mostly fast breeder 
reactors. I would x-ray component; using cobalt or iridium in a 350 kilovolt (kV) x-ray 
machine. I remember spent fuel rod storage in the floor of either Building 27 or Building 22, I 
can't remember. As an inspector, the main building I took care of \\as Building 32, which 
contained sodium test loops. I would usc a "pill" of cobalt or iridium mostly. The iridium pills 
were about I centimeter diameter. They were kept in a depleted uranium "pig." The "pig" holds 
the pill until it is used. Iridium had a 75 day half-life, so when the pill would get depleted we 
would a new one. The switch was made safely and depleted pills were reclaimed. 

I knew someone, who is now deceased, who worked in the Sanitation and Radiation Laboratory 
(SRL). He had lots of stories. One story I heard from him that occuned before my time was 
when an "SRL tank" that collected radioactive liquid overflowed into an adjacent gully. It was 
cleaned up with spoons. The tank may have been underground on the side of a hill; I have no 
idea where this was exactly. 

I recall a lake ncar Building 27, which housed a photo lab I used to use. The photo lab appeared 
to have been plumbed to the lake instead of the sewer. I used to take a lot of pictures. I used 
black and white and also color film and used typical developer chemicals. I don't recall any 
radioactive materials ever being stored in Building 27. Prior to being a photo lab, Building 27 
was used as a shaker building to test equipment by physically shaking it. I do not know of any 
other buildings that were similarly plumbed. 

Building 20 was a lab where they reclaimed spent fuels. I had been in there for testing leaks and 
bolt testing. I tested bolts that that had radioactive material in them designed to keep space 
instrumentation warm. "Bolt work'' was done in a glove box. I don't recall any spills there 
during my time. 

I was on the hill when the 3-foot tall reactor was placed in a vessel/tank in Building 59. The 
concrete vault the reactor was placed in was 40 to 50 feet deep and required sump pumps to keep 
it dry since groundwater was only about 20 feet below ground. I guess the pumped water went 
to the sewer or possibly to a lake, but that water would have been groundwater and not 
radioactive. 
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I can point out some of the building uses for buildings I remember: 

Building 22 had fuel storage 
Building 32 had a radioactive ·'uniC in vessel 
Building I 0 had reactor 
There was a small reactor building north of Building 13 and four ve1iical pipe structures 
(indicating the steam turbine from Sodium Component Test Installation (SCTI)) were built right 
over that building's foundation. 

I don't have any knowledge of dry wells. I recall a spill in the Sodium Reactor Experiment 
(SRE) building, but it was contained in the building. 

The only protective gear I ever had to wear were booties in the hot buildings and they were taken 
as you lefi the building. 
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I worked in the Sodium Reactor Experiment (SRE) building in the early 1980s. At the time I 
was employed by Penhall Company. I recall that they were working for one or their branches or 
subsidiaries - Nuclear Control Corporation (NCC). At the time NCC \Vas working as a 
contractor to Rockwell. My job was to cut the concrete wall that separated the reactor area fl·01n 
the loading cells, and cut another wall so a sodium contaminated 20-inch pipe could be removed. 
I never saw what they did with the concrete slurry, but I do recall the foreman for Rockwell said 
it was not radioactive. The crew fl·om Rockwell seemed to be truly concerned with my safety 
and we reviewed our safety procedures every morning. The only thing that struck me as odd was 
every guy on Rockwe!rs crew was a chain smoker. 

The load cell room was where pellets were loaded into rods. While I was there I could sec 
pockmarks all over the ceiling, floor and walls from chipping and cuts that had been made from 
previous removal of radiologically contaminated concrete and rcbar. 

Penhall (Anaheim office) did the reactor core removal at SRE using the '"stich-drilr' method of 
over drilling (by 8'" core bit) the reactor cores down to 30-foot depth then drilling directly next to 
it a second hole to facilitate core removal. 

I estimate about 300 gallons of slurry were produced from 60 holes. Slurry is the water that 
cools the drill bit and gets mixed with the ground concrete and rebar and usually contains tiny 
pieces of the metal and diamond drill bit. At that time, the disposal practice for the sluiTY was 
simply dumping it into pits or on ground. This was the usual practice up through the 1980s. 
Now pits must be lined prior to disposal in this manner. I do not know how Rockwell dealt with 
the concrete slurry, but this is why he called, in case the Environmental Protection Agency 
comes across the light grey, dried, slurry material in our investigation. 

I wore a film badge throughout my work there, but was never told the results. I assumed I would 
have been told if any bad results came back. ''Naval D'' personal protection was the only thing 
necessary with a film badge while I was working. 
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I worked with Rocketdync at the Santa Susana Field Laboratory (SSFL) f(x 22 years fi·01n 1965 to 
1986. I have nothing against Boeing whatsoever and I don't want to be involved in the community 
disputes over SSFL, but I do want to share information that I think could be useful to the 
Environmental Protection Agency (EPA). 

I don't have any information about Area IV, but I can tell you about hazardous materials at the 
site. EPA may want to consider the following issues. 

Alleged depleted Uranium projectiles: Projectiles found in Area I were not uranium. I, myself, 
manufactured the projectiles using lead from tire/wheel weights. I can't describe the specific 
location \Veil enough to pinpoint on a map, but these projectiles have been identified during a 
cleanup eflort and I want EPA to know that they were not depleted uranium. 

Beryllium contamination: ln Area I, on a hill overlooking Happy Valley is or was a "'mix 
building .. where beryllium projectiles were manufactured. There was a tank set down in the hill 
to catch excess beryllium attached to the building by a hose. I worked there with a crew and we 
cut ofT that hose and let the beryllium go to the ground because of a structural issue with the 
tank. 

Diaboron/Pcntaboron contamination: Downhill from the betyllium contamination described 
previously in the ''PRE building,'' where propellant research occurred there was a tank that 
contained diaboron that frequently leaked. The tank was kept surrounded in dry ice, but it still 
leaked. When exposed to air, diaboron became pentaboron and ignited. This occurred 
frequently. 

TCE contamination: Between the "'Area 1 road" and the "'PRE building" was a leaking 
concrete-lined pond that mixtures containing trichloroethylene (TCE) were pumped into. This 
area was known as a ''Fluorine Area'' and fluorine dumped in the pond would be burned off 
during "Toxic Firings,'' which was only done when wind came from the west. A subsurface tile 
pipe between the "PRE building" and the pond would have to be frequently repaired or replaced 
due to explosions in the pipe from the fluorine. 
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"Fuming Sulfuric Acid" and Fluorine leaks: There were .. fuming sulfuric acid" and Jluorine 
leaks, but I don't have any details. 
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I worked at the Santa Susana Field Laboratory (SSFL) from April 1979 to May 2003 as a 
mechanic and propulsion systems technician. During my first year, I worked on engine testing 
equipment in Area I including v,:ork in Building 301. I worked with general maintenance at the 
Sodium Pump Test Facility (SPTF) facility in Area IV. I also did metallurgy work on cladding 
in the Hydrogen Lab, which was also known as the Environmental Effects Lab (EEL). 

I don't remember any accidents other than a big sodium spill at the SPTF in 1095. I never 
handled radioactive materials and I didn't need to wear a film badge until 2004 during 
remediation work I assisted with. (Note that this year conflicts with stated career time frame at 
SSFL). I worked in Building 24, 2 Systems for Nuclear Auxiliary Power (SNAP) building, 
removing concrete plugs out of ground that were used for storing fuel rods. I also recall that 
there may have been groundwater flooding in the basement of Building 9. I can also think of 
some other people who you may want to talk to with information at the site. 

I recall that blueprints were kept in a safe in Building 38. And plutonium and uranium pellets 
could be found in Building 20. I think Building 55 may have been used for plutonium 
enrichment. A number of building foundations often had holes in walls for drainage. 

There were some cleanup efforts at the gun range, outfall #5, and outfall #3. 

There was a "Northeast Debris Field" where drums used to be stacked, but that area is clean 
looking now. There were "concrete ponds" that have been removed. During the late 1970s, grey 
water used on site came from Silvemail Pond, but then the source was switched to a city 
municipal source. 

There was a ''bum area" with an incinerator for badges and "secret" documents. The only 
employees I think that worked across the different areas of SSFL were maintenance folks. 
Radiological work was only in Area IV so if anyone had to wear a film badge in other areas of 
SSFL it was because they had worked in Area IV. I don't ever recall seeing radiological work 
outside of Area IV. 
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I read the article in my local paper about the Environmental Protection Agency (EPA) seeking 
information and thought I would pass this on for what it's worth. 

I used to live in Bell Canyon, which shared the property line with Rockctdyne in 1981-1984. I 
was much younger then, actually a teenager then. 

W c used to go hiking all over the area, one in particular. This hiking area was ncar a stream, we 
followed this stream up the canyon; it topped out in the property of Rocketdyne. I remember 
seeing the water change, in an area where the water pooled. It was very brackish, brown, with a 
film on it. There were many blue barrels laying around. I just remember the stream being very 
polluted. 

I remember the way to get there to this day and have always wondered why the stream was 
polluted. The locals called the area "'Stoner Den.'' It was a big tunnel/cave along the north side 
with two exits and parts filled with water. 

Note: EPA discussed the information provided by interviewee. The approximate location of a 
cave with pooled water that may have been polluted was located. It was along a popular hike up 
to the southeast corner of Bell Canyon. We idcntilled the approximate location by both 
reviewing ··Google Earth'' while on the phone. The coordinates are: 34° 13' 16.63"N by 118" 42' 
02.75"W. It also may be near 34" 15' 27.80"N and 118" 39' 36.45"W. 
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I worked for Atomics International (AI) on and off at the Santa Susana Field Laboratory (SSFL) 
from 1955 to 1970. I started as a Senior Engineer and watched the Sodium Reactor Experiment 
(SRE) being built. I became a Supervisor and Assistant Group Leader at the SRE and \Vas in 
charge of planning test programs and maintaining the plant. I also prepared test programs for the 
Hallum reactor in Nebraska. I moved to Nebraska in 1961 to work on the Hallum reactor f(x a 
few years and then I came back to SRE at SSFL. Then SRE \Vent into a holding pattern and I 
moved on to the Energy Technology Engineering Center (ETEC) sodium facility. 

Most of my work was in planning test programs. I was around for fuel loading, start up, and 
operation of the SRE and was at SSFL during several incidents, but I was down at the DeSoto 
facility during the 1959 fuel element damage at SRE. I worked around radioactive materials and 
observed waste disposal during my time at AI. 

I thought the work at SSFL was successful and a lot of hard work went into enforcing safety 
rules. I think lay people lack the knowledge to understand the actual risk and typical radiation 
exposures that happen every day. People start spreading scare stories to get grants. 
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I worked for Atomics International and Rockwell from 1959 to 1989, but I was never 
permanently stationed at the Santa Susana Field Laboratory (SSFL). I started as an engineer and 
did nuclear analysis and fuel development for the Sodium Reactor Experiment (SRE), Systems 
for Nuclear Auxiliary Power (SNAP)-2, and SNAP-lOA. I then became the head of operations 
and oversaw everything ti·01n people to purchasing. When I was the head of operations I would 
go up on the hill and visit or oversee my crew. I also spent I month on the hill running and 
experiment. Over the course of my 30 years, I probably spent 6 months total time at SSFL. I 
later went on to work at Hanford and at reactors in Idaho. 

My work involved nuclear analysis and fuel development. I worked on the decommissioning of 
SRE and was up on the hill during that period as I had a number of people on my crew working 
on the decommissioning. I also worked on a uranium oxide (U03) experiment that used a closed 
loop system that not did involve fission products. 

I did work around radioactive materials. The biggest ""incident" that occurred when I was at the 
SSFL \vas when I was at the Hot Cell and an alann went out. Everyone evacuated and the 
Radiation Protection Technicians came in to determine the problem. They detem1ined residue 
from hydrogen testing in China (fallout) had been tracked in on the shoes of employees and the 
alarm sensors were sensitive enough to detect it. 

I observed waste disposal at SSFL and as far as I know it was all handled properly because the 
Atomic Energy Commission (AEC) was all over us. The director of nuclear safety was one of 
the sharpest radiation protection experts. I never observed any improper disposal of materials. 

I thought the work at SSFL was successful and we should be proud of the many firsts that 
occurred there. The U.S. was a leader in nuclear technology in the early years. I was treated 
well my entire career and still do some minimal consulting ( 1 or 2 weeks a year) because of my 
extensive resume in nuclear operations. 
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I retired in approximately 2007 after 30 years at the Santa Susana Field Laboratory (SSFL). I 
worked for the Energy Systems Group, formerly Atomics International (AI). The last 8 or so 
years I worked with Rocketdyne. I was a research mechanic for most of my time. I did all kinds 
of work ranging from setting up equipment to running and operating the f~1cilities. I worked in 
both Area II and Area IV of SSFL at many different f~1cilitics. I \\orked at Building 20. the Hot 
Lab, for 1 to 1.5 years. 

I worked with radiological material and dealt with waste disposal, but I am not aware of any 
waste that was mishandled. I am not aware of any radiological releases in areas I worked in, but 
I do recall that a cleanup crew found radioactive shavings in the Sodium Bum Pit that were 
probably dumped there in the 1950s. That's the only area I can think of that you may want to 
look at for contamination. 

Any documents or photos I have from my work in Area IV have been packed away, but I am not 
sure I have any more useful information for your investigation. 
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I worked for Atomics International (AL) at the Santa Susana Field Laboratory (SSFL) from 1974 
to 1997. I worked in the Engineering Department and in the Construction Management 
Department at the Energy Technology and Engineering Center (ETEC). Out work was funded 
by the Department of Energy (DOE). I wrote procedures for the cleanup of radiological facilities 
and managed outside contractor~ working at the sodium facilities. I had offices in Building~ 9, 
26, and 487. 

I did not have hands on radiological cleanup responsibilities, only ~upcrvisory responsibilities, 
but I did have to wear film badge and protective clothing if I was visiting a building with residual 
contamination. Any materials collected during a cleanup operation were removed and packaged 
then shipped off-site to proper disposal location. 

I am aware of the previous history of SSFL in tenns of radiological accidents and dispo~al 
issues, such as the Sodium Bum Pit, but I don't recall any issues during my time there. I don't 
think I have any useful information for you and I do not want to participate in any fl1lther 
interviews. 
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My fathL'!- was a test engineer for Rocketdyne. He died from kidney cancer about 25 years ago. 
He worked for Rocketdync and then left during layoff~-; and came back to work at Rocketdyne's 
Seal Beach facility. 

My father was a chief engineer on a test that --went bad'" and he went in to shut down the test. 
He had to go through a decontamination procedure and get washed down. The accident 
happened probably between 1962 and 1964. I am not sure of the specific test my father was 
working on when he had to shut it down. I am not sure which area of the Santa Susana Field 
Laborat0ry he worked in, but he did a lot of rocket testing and later went on to do rocket testing 
at Vandenberg Air Force Base. 

I am not sure if my f~1ther worked with radioactive materials, but when the accident happened he 
seemed to go through a decontamination procedure similar to someone involved in a radiological 
accident. 

You may want to examine employment records to detennine where my father was specifically 
located and what really happened with regard to the accident. 

When I was in Thousand Oaks a number of years ago, I met an FBI agent that did a public 
records request with the City of Thousand Oaks. He told me a story of radioactive water 
inadvertently being placed in Sparkletts water bottles and placed next to drinking water. I 
wonder if EPA could find FBI reports or contact the City Clerk to examine public request 
records. 

My mother still receives benefits from Rockwell, so she does not want to get involved with 
issues at the site, but I wanted to pass on the information I had to see if it could be of help. 
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I \Vorked for Atomics International (AI) at the Santa Susana Field Laboratory (SSFL) from 1969 
to 1990. I was a quality assurance engineer and eventually became a manager of other quality 
assurance engineers. I oversaw activities at the test sites. I worked at the Sodium Pump Test 
Facility (SPTF), the Sodium Component Test Installation (SCTI), the Small Component Test 
Loop (SCTL), and at Trailer T486. 

I didn·t work with any radiological material and did not wear a dosimeter. I don·t recall any 
incidents or unusual occun-ences during my work at SSFL. I am aware of the Sodium Burn Pit 
and its use as a disposal site, so you may want to look there for contamination. 

I do not wish to participate any il.niher with the Environmental Protection Agency's 
investigation. 
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I worked at Santa Susana from I 955 to I 970. Beginning in I 958, I worked in Rocketdyne Fire 
and Security until this department was "split" and discontinued in I 961. During this time, I and 
other firemen would get weekly or biweekly deliveries of sodium in chunks (in batTels or bags) 
to dispose of in the Area I burn pit. From 1961 or 1962 until 1970, I worked as an electrical 
technician in the Electronic/Instrumental Depatiment until 1970. During this time I pert(mned 
equipment tests ('"vibration/pressure testing") but nothing on equipment that dealt with 
radioactive material. I have no knowledge of any radioactive waste handling, storage, or release 
and never was required to wear a radiation badge/film badge. The "Area I burn pit" would 
regularly receive solid chunks of sodium and drums of hydrazine, but I do not know the source 
of these materials. I recall 3 to 5 explosions related to the burn pit, but I don, t have any 
information on radioactive materials. 
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I worked for Rocketdyne for 20 years at Canoga Park. I did not work at the Santa Susana Field 
Laboratory. I was a purchase agent for Rocketdyne, but I also spent time cleaning barrels at 
Canoga Park. I have some medical conditions I think were related to this work. I have a friend 
who is in his mid- to late-80s who worked with me at Canoga Parle He worked for 35 years in a 
clean room, where they cleaned parts. He ended up getting cancer. I have a case file with 
documents on Canoga Park operations regarding the clean room that I will mail to you for 
review. 

[The case file was never received and further telephone calls were not retumed.] 
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I was a Rockwell employee, but I don't recall the years I worked at the Santa Susana Ficld 
Laboratory (SSFL). The Jabs I worked in were already cleaned out. l worked at the Rockwell 
Experimental Laser Lab ("RELL") and was sent to "the Hill" fi·equently, but I just can't 
remember the building numbers or Area numbers I worked in. I don "t remember \>,orking w·ith 
any radiological materials or conducting any radiological operations. I am sick with a rare 
disease and I think it has to do with exposures I received in the building I worked in, but I just 
can't remember a Jot of the details of my work at SSFL. 
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My husband worked for Rockwell!Rocketdyne and was laid ofT when he "pointed out something 
that was being done." I can give you the name of the supervisor that laid him ofT so that you can 
follow up. [EPA Notes: Implication of call was that husband saw something that would cause a 
release to ground, air, or water]. Upon further conversation, EPA learned husband did not work 
in Area IV and no further follow-up was conducted. 
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My father worked up at the Santa Susana Field Laboratory (SSFL) and was an operator that 
buried barrels. He was a bulldozer operator that was contracted to do work up there. I remember 
being told one day when my father came home that "today we dumped some barrels that were 
filled with yellow stuff into a trench up at SSFL" I don't know the name of my father's 
construction company or even if he was an independent contractor/operator. My father is 
deceased. The incident took place during the 1970s. I remember my father saying that one or 
two barrels opened up and spilled the dry yellow material out. He said it was all buried in a 
trench along a curving road on a downhill slope. I don't know much more than that and am not 
sure what pmi of SSFL my father was working when the incident occurred. My f~1ther was not 
an employee of Rocketdyne (or predecessor/successors) but was only hired to do one odd job 
that day. 
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My father worked for a period of time at the Rocketdyne site. My father has since passed away, 
but I had Power of Attorney over him and my mother. I understand there is possible settlement 
for f(mner employees or their family/survivors. I would like more information if possible. 
Please contact me at this email address or via phone call. Thank you 

[EPA inquired about the interviewee· s father and his job at the Santa Susana Field Laboratory 
(job title, years of employment, documents, knowledge of releases or dumping), but the 
interviewee had no further information.] 
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I was an employee of Rocketdyne and worked for Rockctdyne from 1955 to 1970. Much of that 
time was in the Rocketdync Fire & Police Security Division. 

I was assigned to the burn pit in Area I where chemicals were disposed. I don't know what 
types of chemicals were put in the burn pit. I don't recall any radioactive material usc, storage or 
release. I also worked in Areas II and IV. 

I have no recollection of fires related to radioactive handling or reactor operations, or of any 
other dump sites or release areas. 
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Years ago I did concrete work as a member of the Cement Masons Local 741 out of Ventura, 
California (Local 741 later changed to Local 600) and was dispatched to \\ ork at the Santa 
Susana Field Laboratory (SSFL). 

I remember seeing a pit, or a small pond, with pipe draining ""really nasty" stu iT into it during the 
"Reagan years.'' 

I was assigned to help construct a concrete wall near the test area for rockets. I do not recall the 
name of the area I worked in (i.e., whether it was Area I, II, III, or IV). The pit or pond I recall 
was a man-made pond and had a thick viscous brown-green color. Pipes came from a nearby 
building and went straight to this pond. I wore a radiation badge and had to leave the badge at 
the end of the day. That's about all I can remember. I don't remember any locations well 
enough for it to be helpful to review aerial photographs of the site. 
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Voicemail received that caller's father worked at Santa Susana Field Laboratory in the 1960s for 
Rockwell!Rocketdyne and was involved in a radioactive spill/accident. The Environmental 
Protection Agency returned call with no further response. 
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My father was a former Atomics International employee who died of cancer and I think it was 
caused by the work he did at the Santa Susana Field Laboratory (SSFL) and Canoga Park. I 
don't have much detail other than the f~1ct that my father worked at the .. Conservation Yard .. at 
the Canoga facility and was part of a crew that went up to SSFL to retrieve disabled, 
decommissioned, or older parts of equipment used in Area IV and bring them to Canoga for 
cleaning and reassembly. I know that is not much to go one, but I am willing to help any way I 
can in the future. 
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My husband. who is deceased, worked at the Santa Susana Field Laboratory (SSFL) between 
1962 and 1967, but he only visited Area IV a few times for se\ era! months at a time. He 
primarily was involved with Shuttle and Rocket Engine projects in the other areas of SSFL. l 
think ""radioactive stuff' was put in Lindero Canyon and the Bradley Dump in Van Nuys, but l 
don't have any other details about this. l don't have any more information on my husband's 
work in Area IV or radiation issues at SSFL. 
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I have asked my father whether he would be willing to help the Environmental Protection 
Agency (EPA) gather information about potentially hazardous activities at the Santa Susana 
Field Lab (SSFL). He has indicated he is willing to be interviewed by your project team. 

My father was involved in the testing of rocket engines and rocket engine fuel mixtures during 
the 1960s, and possibly other activities. 

Please feel free to contact him via email or by phone at his home in San Raf~1el, Califomia. 

[Note to file: Interviewee had no further Area IV rad information.] 
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I started with Rocketdyne in 1953 and worked there for 50 years, until I was laid off in 2003. I 
don't recall any infom1ation on dumping or releases and I don't ever remember heading about 
that sort of thing except for the sodium burn pit, which I took photos and video of. All negatives 
or my photos should with "Iron Mountain Archives" and arc probably under ownership or 
Boeing now, or possible Pratt Whitney or UTC (other Rockctdyne successors). I don't have any 
photos or negatives myself that I can share. Look for a logbook at Iron Mountain Archives to 
locate my photos. But, I never photographed any incidents or spills. 
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I was a laboratory technician at the DeSoto facility from approximately 1960 to 1963. I tested 
uranium pellets there. I never worked on the hill. I don't have any knowledge of releases, 
storage or use of radioactive materials at the Santa Susana Field Laboratory. I can give you the 
name of a colleague that you might want to contact. 
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I worked sporadically at the Santa Susana Field Laboratory (SSFL), including temporary, part
time, and full-time to fill in for other mechanics on the hill from the 1980s to 20 I 0. I was a full
time mechanic at Canoga Park and DeSoto. I think that SSFL has the usual "sloppiness"' seen 
throughout the industry at the time (in the 1980s), specifically in the maintained areas. 

I wore a radiation badge, but never when I was up on the hill. I recall a 30-foot by 20-foot body 
of water on the hill that always had an oily sheen on it, but I would not be able to locate it. I was 
probably a dumping area of some sort. 
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I worked for Rocketdyne and its predecessor/successor companies for 32 years beginning in 
1978. I was primarily a jig-bore machinist/metal machinist. I was also a propulsion mechanic 
for a while. I never worked at the Santa Susana Field Laboratory (SSFL), only at the Canoga 
facility. I don't have any information relating to radioactive material use, storage, nr release at 
SSFL. 
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Email fi·om an undisclosed sender mentioned that someone present at the Santa Susana Field 
Laboratm·y (SSFL) during the ··partial mcltdmvn"' had .. fallout .. on his car in Area I. Many cars 
had to be repainted as a resu!t oft he incident. The ··fallllut"' went everywhere. 
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An anonymous voicemail said person was a neighbor of a former worker at Santa Susana Field 
Laboratory (SSFL) in the 1960s and 1970s. Contact information for the former worker was 
provided, but found to be outdated. No callback number was left. Fon11er worker was later 
found to be deceased. 
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Handwritten note that interviewee worked in Financial Department, Account Assignment ti·OJn 
1956 to 1974, and reviewed all documents for purchases and travel assistance. No radiological 
infonnation. 
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Interviewee sent a letter notifying the Environmental Protection Agency (EPA) that he and a 
number of ccighbors had gotten prostate cancer at the same time and on the same neighborhood 
block. He just wanted EPi\ to know for its imestigation. No other information was provided in 
the letter. 
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Interviewee left voicemail stating that he had four cancers over the years and his mother and 
father both died of cancer. He stated that his uncle ··fdl into a pit of plutonium or whatever.·· 
There was a class action lawsuit. No information on the location of the pit was provided, nor 
radiological materials used, stored or released. No other inf(mmltion, including caller's name or 
contact infonnation, was provided in message. 
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I worked for Rocketdync in the 1960s and 1970s as an engineer. I worked in Area II doing 
rocket engine testing and rocket fuel testing. I did not handle any radiological materials or wear 
a dosimeter. l did not work in Area IV and don't know specifics of activities there. 

Redacted 



This page was intentionally lefi blank. 

Redacted 



Index 

A 

accident, 14, 19, 21, 38, 89, 109 
accidents, 6, 21, 34, 35, 42, 43, 49, 60, 77, 

87 
AE-6, 1, 3, 23, 25, 26 
AEC, 1, 2, 21, 39, 40, 46, 5L 69,83 
AI, I, 2, 3, 5, 7, 11, 29, 30, 37, 39, 40, 41, 

42,47,66, 69,81,85,91 
Area IV, 5, 13, 16, 19, 30, 33, 35, 37, 54, 61, 

63, 64, 75, 77, 85, 99, 11 L 113, 115, 135 
argon-41, 22 
asbestos, 15, 50, 54 
Atomics Energy Commission, 1, 51, 83 
Atomics International, 1, 5, 9, 11, 19, 21, 29, 

37, 39, 47, 51, 63, 69, 81, 83, 85, 87, 91, 
111 

B 

Beatty, 13 
beryllium, 6, 69, 75 
Boeing,30,31,33,34,35,36,63,65, 75, 

117 
Building, 1, 11, 12, 13, 14, 15, 22, 23, 24, 

25,26,27,29,33,34,61,63,64,65,66, 
71, 72, 77,85 

buried, 59, 60, 61, 69, 101 
burn area, 3, 77 
bum pit, 13, 30, 34, 93, 105 

c 
cesium, 6, 7, 43, 51, 53, 54 
cesium-137, 6, 43 
cladding, 52, 57, 58, 77 
clean, 3, 9, 16, 17, 19, 26, 37, 51, 67, 68, 77, 

95 
clean dump area, 67, 68 
cleaned, 16, 24, 26, 29, 51, 52, 56, 66, 71, 

95,97 
cleaners, 19 
Co-60, 2 
cobalt, 2, 6, 7, 41, 63,71 

cobalt-60, 2, 6, 63 
containment vessel, 7, 27 
contaminated, 16, 22, 24, 30, 37, 38, 42, 44, 

52,55, 58, 64,67, 73 
contamination, 12, 16, 17, 19, 22, 24, 25, 27, 

29,30,37,42, 52, 55,67, 75,85, 87,91 
Contamination, 29 
control rods, 5, 6, 7, 21, 22, 48, 53, 56 
C(hlling system, 27 
core, 1, 6, 8, 22, 23, 25, 29, 37, 38, 39, 40, 

41,43,44,48, 50, 51, 55, 56, 58,73 
Curies, 41 

D 

D&D, 22, 23, 24, 27 
decommissioning, 19, 33, 36, 67, 83 
decon, 51 
decontaminated, 23, 24, 30 
decontamination, 19, 33, 36, 51, 54, 89 
Department of Energy, 9, 33, 37, 39, 87 
disposal, 2, 8, 13, 19, 30, 34, 40, 43, 61, 64, 

67, 69, 73, 81, 83, 85, 87,91 
DOE, 33, 34, 35, 39, 87 
dosimeters, 2, 23, 49, 64 
drain, 22, 24, 25, 55 
drainages, 2, 9, 14 
drains, 30, 55 
dnun,40,42,54,60 
drums, 19, 30, 40, 41, 42, 45, 54, 55, 56, 60, 

77,93 
dumped, 19,30,41,61,63,64, 75,85,101 
dumping, 30, 41, 64, 73, 103, 117, 121 

E 

Energy Technology Engineering Center, 11, 
59,63 

EPA,3,9, 15,30,37,45,65,68,69, 73, 75, 
79, 89, 91, 95, 99, 103, 109, 115, 131 

ETEC, 11, 13,59,60,63,81,87 
exploded, 26 
explosion, 7, 26, 30, 37, 43 

Redacted 



exposure, 2, 3, 14, 15, 23, 29, 30, 37, 40, 51, 
53 

F 

fallout, 83, 125 
film badge, 3, 12, 13, 33, 34, 35, 59, 63, 73, 

77, 87, 93 
film badges, 2, 14, 23, 40, 42, 49, 63, 64 
fission, 21, 22, 29, 42, 43, 44, 45, 51, 52, 54, 

58, 83 
fission products, 43, 51, 52, 58 
fuel clements, 8, 30, 37, 38, 40, 43, 50 
fuel fabrication, II, 12, 14 
fuel rod, 37, 38, 41, 52,71 

G 

gas, 12, 22, 23, 24, 25, 26, 29, 44, 49, 50, 
51, 53,54,58 

gases, 21, 22, 52 

H 

hazardous, II, 33, 45, 54, 65, 75, 115 
hazards, 26, 37, 45 
health physicist, 25, 29, 40, 49 
hot, 3, 12, 13, 14, 15, 23, 25, 27, 38, 40, 41, 

42,44,49, 51,52,53,55,56,57,63,65, 
66,67,69, 72 

Hot, 8, 19, 30, 34, 83, 85 
hot cell, 3, 14, 38, 51,69 
Hot Lab, 19, 34 
Hot Laboratory, 8 
HP, 25, 26, 49 

incident, 23, 25, 29, 37, 52, 83, 101, 125 
iodine, 6, 51, 53 
iridium, 14, 71 
irradiate, 7 
irradiated, 9, 40, 44, 58, 64, 69 

K 

KEWB, 5, 6, 9, 21, 22, 23, 24, 26, 27, 42, 
45,46 

Redacted 

Kinetics Experiment Water Boiler, 5 

L 

lead shielding, 12 
leakage, 14, 59, 60, 64 
leaks, 14, 26, 27, 35, 50, 71, 76 
Liquid Metal Engineering Center, II, 63 
LMEC, II, 63 
logbooks, 21, 25,27, 30 

M 

meltdown, 8, 44, 46, 57, 125 
mercury, 13, 56, 64 

N 

NaK, 14, 26, 30 
neutrons, 6, 24, 39, 48 
non-radioactive, 43 
North American Aviation, 9, 21, 39, 59,69 
NRC, 49 
nuclear, I, 2, 5, 26, 29, 33, 34, 35, 36, 39, 

40,44,47,54,55,59,69, 83 
Nuclear Regulatory Commission, 49 

0 

OMRE, 3, 14, 39,44 
Organic Moderator Reactor, 3, 14 

p 

pipe, 12, 13, 16, 26, 40, 50, 56, 60, 72, 73, 
75, 107 

piping, 15, 22, 24, 25, 26, 30, 50, 59, 60, 61, 
63 

pit, 13, 26, 30, 34, 55, 56, 63, 64, 93, 105, 
107,117,133 

pits, 49, 50, 51, 52, 55, 65, 73 
plutonium, 11, 12, 14, 30, 69, 77, 133 
pond, 17, 19, 43, 45, 51, 54, 55, 63, 65, 75, 

107 
primary loop, 43, 44, 51, 54, 56, 58 
problem, 3, 8, 9, 17, 44, 57, 61,83 



R 

radiation, 1, 2, 5, 6. 7, 8, 9, 14, 21, 22, 23, 
26,29, 30,34,36,37,40,42,43,44,49, 
52, 55, 57, 59,60,66,67,69, 81,83,93, 
107, 113, 121 

radioactive, 2. 3. 5, 6, 7, 8, 9, 21, 22, 24, 25. 
26,27,29, 30,34,35,40,41,42,43,44, 
45,48,50, 51, 52,53, 54, 55, 60, 63, 64, 
67,69, 71, 72, 73, 77, 81,83, 85, 89,93, 
105, 109, 113, 119, 123 

Radioactive Material Handling Facility, 33 
Radioactive Materials Disposal Facility, 6 7 
Radioactive Materials Disposal Unit, 30 
radioactivity, 6, 22, 29, 51, 53, 58, 65 
radiological material, 14, 85, 91 
reactor, 1, 2, 3, 5, 6, 7, 8, 9, 12, 14, 21. 22, 

23,24,25,26,27.29,38,39,40,41,43, 
44,46,47,48,49, 50,51,52,53, 54, 55, 
56, 57,58,61,63,64,65,67,69, 71, 72. 
73, 81, 105 

releases, 53, 54, 85, 103, 117, 119 
RIHL, 34 
RMDF, 23, 24, 25, 67 
RMDU, 30 
RMHF, 33, 34, 35 
Rocketdyne, 1, 3, 5, 7, 9, 15, 17, 19, 33, 34, 

35, 36, 39, 45, 51' 54, 59, 60, 61' 63, 75, 
79, 85, 89, 93, 95, 99, 101, 103, 105, 109, 
117,123,135 

Rockwell, 34, 35, 59, 65, 67, 73, 83, 89, 97, 
99, 109 

s 

Santa Susana Field Laboratory, 1, 29, 37, 
39,47,63,65, 75, 77, 81,83,85,87,89, 
91, 95, 97, 101, 103, 107, 109, 111, 113, 
119, 121, 123, 125, 127 

SCTI, 11, 12, 15, 16, 17, 61, 63, 72,91 
SCTL, 61, 91 
secondaryloop,44, 56 
sewers, 9, 14, 36 
Small Component Test Loop, 61, 91 
smears, 13, 42 
SNAP, 1, 5, 6, 7, 9, 12, 13, 14, 23, 27, 29, 

42,45, 77,83 

sodium, 8, 9, 11, 13, 14, 15, 17, 26, 27, 30, 
35,37,39,43,44,45,46,48,49, 50, 51, 
52, 53, 54, 55, 56, 57, 58, 59,63,65,67, 
69, 71, 73, 77, 81, 87, 93, 117 

Sodium Burn Pit. 64, 85, 87. 91 
Sodium Components Test Instillation, 11 
sodium loop, 39, 43, 51 
Sodium Reactor Experiment, 3, 19, 29, 37, 

39,42,47, 72, 73, 81,83 
sources, I, 2. 7, 42 
spills, 24, 29, 34, 35, 42, 43, 60, 67, 71, 117 
SRE. 3, 8, 9, 12, 14, 19, 29, 37, 38, 39, 40, 

42,43,44,45,46,47,49, 51, 52, 53,54, 
63,65,67, 72, 73, 81,83 

SRE incident, 8 
SSFL, I, 2, 3, 5, 7, 9, II, 19, 21, 29, 30. 31, 

33,36,37, 39.40,47, 59,63, 65,67.68, 
69, 71, 73, 75, 77. 79, 81, 83, 85, 87, 89, 
91, 93, 95, 97, 99, 101, 103, 105, 107, 
109, 111, 113. 115, 117, 119, 121, 123, 
125,127,129,131,133,135 

s~ck,22,23, 52, 53,58 
storage, 12, 19, 21, 22, 23, 30, 34, 36, 38, 

45, 54. 63, 69, 71, 72, 93, 105, 119, 123 
strontium, 43, 51, 53, 54 
Systems for Nuclear Auxiliary Power, 1, 29, 

42, 77, 83 

T 

~nk,2,7,21,22, 51,52, 54,55,56,71, 75 
tanks, 1, 2, 8, 26, 29, 36, 44, 45, 51, 52, 54, 

63 
TCE, 3, 75 
tests, 2, 5, 12, 15, 21, 22, 23, 26, 35, 44, 59, 

63,67,93 
tetralin, 3 7, 50, 51 
toluene, 50, 51, 56 
Toluene, 50 
trench, 64, I 0 I 
trichloroethylene, 3, 19 
tritium, 14, 69 

U-235, 22 
underground tank, 22 

Redacted 

u 



uranium, 5, 6, 8, 13, 22, 25, 30, 48, 66, 69, 
71, 75, 77, 119 

uranyl sui fate, 22, 42 

v 

vault, 14, 22, 71 

w 
waste, 2, 8, 13, 16, 19, 23, 24, 25, 33, 34, 

35,36,40,41,42,44,45,50, 51,52, 55, 
60,61,63,65,69,81,83,85,93 

wastewater, I 0 

Redacted 

water, 2, 5, 6, 8, 9, 10, II, 13, 14, 15, 17, 21, 
22,25,29, 30,39,40,43,44,46, 51, 53, 
55,56, 57, 59,63,67, 71, 73, 77, 79, 89, 
99, 121 

xenon, 51,53,58 
x-ray, I, 5, 41, 63,71 

X 



Appendix E 

DOE/EPA Joint Interview Summaries 

Redacted 



This page H·as intentionally lcfi hlonk 

Redacted 



UNITED STATES DEPARTMENT OF ENERGY 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

INTERVIEW NOTES 

Project/Subject: SSFL I HSA 

Date I Time: 7114/20 I 0 Pagelof6 

Intervicwee(s): 8 

I never actually worked up on the hill at SSFL. I worked at the Van Owen facility and went up 
occasionally to the hill for visits. I worked with budgets, planning. project administration, 
acquisitions, and finally data processing. 

I worked for Atomics International which was a division of North American Aviation. Projects 
that I \\as involved in included the Sodium Reactor Experiment, the Pyroprocessing 
Refabrication Experiment (PRE), and SNAP. I worked on another project for AI that was 
called Project Pluto - but that project was never up at SSFL to my knowledge. I handled the 
paperwork for all of those projects. I knew a fair amount about them. All of my work was 
documented in project rcpmis. I do not know where those reports went once they were 
submitted. 

I handled radioactive materials, but that was before my time at Atomics International. I worked 
for General Electric at Hanford, up in Washington State. I started there in 1951; I started with 
Notih American Aviation, Atomics Intemational Division at the Van Owen facility on July 16, 
1956. I never handled radioactive materials at SSFL. By 1955, handling radioactive materials 
was becoming routine. There was a way things were done and I doubt it was much different 
from what we did at Hanford. I am sure things were done the same way everywhere. 

I also did not handle any chemicals in my position. I am not familiar with the location of \vhere 
any radioactive or chemical materials were stored or disposed. 

At SRE, things were by the book as long as they were working on the specified project 
objectives. However, they did not shut down once those project objectives had been completed. 
A project engineer who worked up there told me .. things were getting pretty soggy in there." I 
interpreted that to mean that they were getting ncar the safety limits of the materials they were 
testing, but that is just my interpretation, I have no firsthand knowledge of that. 
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Things were quite different back in those days. Atomics International was a cost plus 
operation, and the amount of money the company made depended a lot on how good the 
relationship was with the client. Once the work that was supposed to be done had been 
completed, the AEC was interested in learning about the safety parameters. In other words. 
they wanted to know how much the design could be passed beyond the operational guidelines 
and still operate safely. 

It was my impression that AI had been given verbal instructions (never written dmvn) from the 
AEC to test the reactor to destruction. It was common in the aerospace industry to test to 
destruction-- that meant you ran conservatively until you had met all the project objectives and 
then tested beyond that to determine the safety limits for the particular object being tested, and 
sec how consistent the actual results were with what the modeling predicted. They were 
pushing the limits on purpose. 

I am not aware of any other situations at SSFL that were similar or that had similar results. 
The PRE was developed to re-process spent reactor fuel into new (metallic) fuel elements. This 
was accomplished through metallurgical processes that were conducted using remote handling 
equipment in a hot cell rather than via wet-chemical processing of the kind we used at Hanford 
in the "purex" facility to extract plutonium. Hanford reactors used metallic fuel which we 
discharged alter relatively short exposure to fission because the weapons program wanted 
plutonium-239 but didn't want other isotopes of plutonium which would gradually accumulate 
after longer exposures. Work at other sites (not at AI) revealed that metallic fuel clements 
swelled after fissioning for a long time, so that metallic fuel could not be used in power 
reactors. This discovery resulted in a decision to tem1inate the PRE project. Work at other sites 
(not at AI) subsequently developed oxide fuels. 

We had a lot of exotic materials up at SSFL. The SNAP reactors at SSFL used beryllium 
reflectors. I don't know that they ever had any problems with that, but beryllium is pretty toxic 
stuff. 

I am confused why they think the tritium that they are finding up there now could possibly be 
attributable to operations on the hill from the 1950s. Tritium has a very short half-life. Even if 
tritium was released from a reactor at SSFL, it would be long gone by now. 

Frankly, I think the tritium is there because someone screwed up their measurements. Tritium 
is what I call a .. soft beta .. - it is not energetic. When I worked with it before coming to AI, I 
had to put tritium in a counter to detect it. You cannot detect tritium with a hand-held detector 
due to its classification as a ·'soft beta ... 

I have no knowledge of any spills or leaks. 

In reference to the SRE accident, radioactive iodine could not have been released. Iodine reacts 
strongly with sodium, so if it were released, it would have bonded with the sodium and it would 
not have gone anywhere. I would believe it if there were some noble gases (krypton, xenon, 
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etc.) released in that accident. They would not have chemically combined with anything so 
they would have been sure to escape. If they were released, they would have begun decaying 
immediately. Radioactive isotopes of those elements could, after escaping, have decayed to 
radioactive isotopes of halogens. 

I have no knowledge of any chemical or radioactive materials being disposed on site. 
I was trained to do my job mostly through on-the-job training. We leamed as we went. Things 
were changing under our feet. Everything was done manually when I first stmied up there. 
Things changed rapidly though and things were beginning to be computerized. 

People with clearances were working right next to people without clearances. I had a "Q"' 
clearance. It carried over from my prior work at Hanford. The numbers that I was working 
with might have been considered classified. The only real usc I found for my clearance level 
down here was when it helped me buy a car. 
I do not know anything about policies for handling chemical or radiological materials. I \\·as 
involved in monitoring project costs. I am not saying that there were not policies; I just do not 
know what the policies were. Everything that was done related to SSFL was documented. 
I do not know anything about any liquids being disposed of down any drains. 

Beginning in I 95 I, I worked in the I 00-B/D/DR/F reactor areas at Hanford. I was familiar 
with 1 00-H but didn't work there. 100-C was being built when I left. Reactor control was via 
horizontal control rods which could be moved in measured increments. Emergency shutdown 
("scramming" a reactor) was via vertical control rods which were an ali-or-nothing operation. 
When we shut a machine down, a decay chain that passed through a radioactive xenon isotope 
began to accumulate an inventory of that isotope, which had a very large neutron capture cross
section. If we didn't get back up before too much of that isotope had accumulated, we had to 
stay down for 12 hours or so, until that isotope had in its tum decayed away, after which we 
could start back up. 

After an emergency "scram," which stressed components, (not after normal shutdown to re
fuel) we tended to experience random fuel element failures necessitating additional shutdowns. 
The galvanometer power level indicator measured in-core radiation. The integrating unit 
instead measured bulk coolant temperatures and flow. When we shut down to push fuel, or to 
clear out a tube which contained a failed fuel element, operators had to uncap the coolant 
pigtails for the selected tube(s) on both the front face and the rear face of the reactor. Refueling 
was strictly a batch operation with the reactor shut down. Increasing or decreasing production 
levels was done when the machine was up, by adjusting horizontal rod(s) position. 

Hanford was a production facility. All the people who sat at the console were union people, 
paid by the hour. However, the operator, who was very interested in how much power the 
reactor was producing, wanted to maximize power production. Shutting the reactor down was 
something he was trying to avoid. Every once in a while a fuel element would get stuck in the 
pigtail. If that happened and it did not come out, we would have to shut the whole operation 
down. Well one operator in charge of the reactor figured out a way to handle it. He would take 
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his film badge oft~ hand it to someone else, run to the back end, kick the pigtail and get the 
works flowing again, and then go back up and put his film badge back on. That kept the whole 
operation running. The B reactor was a production facility. 

By contrast, /\I was like a graduate school. SSFL had a completely different set of incentives. 
I experienced a bit of culture shock when I moved from Hanford to SSFL. 

Unfortunately, at the end of the day, Atomics lntemationars strategy was not successful. The 
consumers public power district (CPPD) sodium graphite reactor at Hallam, Nebraska was 
built, but failed after operating for a while. I don't think the decision to go with (untested) 
stainless steel cans for the graphite moderator was an attempt to reduce cost. I think they 
thought they were being conservative in going fi·mn an exotic material, zirconium, to a more 
conservative material, stainless steel. 

Atomics International then built the Organic Moderator Reactor in Piqua, Ohio. The design 
had been tested up in Idaho. What worked under lab conditions failed a short time after it 
began operating. When they went to replace the reactor fuel, the oxygen atmosphere got to the 
coolant and turned it into a tar causing blockage of the coolant channels and the reactor was 
damaged. The designs worked on a small scale but not at production scale. They were trying 
to scale things up by a factor of 100 and that is not realistic. They did not want to hear that. 
They were too conceited. They didn't know what they didn't know. They had PhDs but they 
did not really understand how to scale up the idea. They knew the science, but not the 
engmeenng. 

Many of the designs that they looked at were good designs, they operated at low pressure and 
did not require containment domes. We thought we were being innovative here~ everyone else 
was using designs using water as the coolant. We were using sodium. Humans have thousands 
of years of experience using water; we do not know that much about sodium or orgamc 
coolants. 

After the Three Mile Island accident happened, they had a hydrogen bubble as big as a boxcar, 
and it was under pressure, 100 times atmospheric pressure. That is a lot of hydrogen. The 
hydrogen was not caused by radiation. It came fi·om the water. We knew they had a meltdown, 
although it was years before they admitted it. Atomics International sent them a hydrogen 
recombiner ~ an emergency shipment ~ to help them avoid having an explosion. The 
recombiner exposed the hydrogen bubble to oxygen using an oxidizer, which effectively tumed 
a potentially explosive situation back into water. We knew the only way that could have been 
caused was by a meltdown. It took years for them to admit they had a meltdown. 

As part of the SNAP program a critical assembly test facility was to be built at SSFL. A critical 
experiment is sort of a zero-power reactor used to measure reactivity. The SNAP reactors 
didn't use in-core control rods to control power levels but instead were reflector-controlled by 
varying the number of neutrons allowed to escape from the reactor versus the number of 
neutrons reflected back into the core. The reflector was beryllium metal. The designers, 
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seeking perfection, didn't want their measurements compromised by having anything other than 
beryllium in the reflector. They requested beryllium bolts. Unfortunately, beryllium bolts were 
very hard to machine. When they estimated the cost for the experiment, the beryllium bolts 
would have cost more than the entire rest of the machine. The idea worked in principle, but it 
wasn't practical. 

As a junior member of the unit doing chemical process engineering for the designers of the 
"purex" reprocessing facility, I was responsible for maintaining a very large schematic drawing 
which indicated all vessels and piping, etc., and listed quantities, temperatures, compositions. 
etc., for every vessel, pump, pipe, etc., and was responsible for heat and material balance 
calculations for the design project. 

One of the listed properties was viscosity. That line was blank because the chemical research 
people hadn't yet suggested any viscosities. !\ staff assistant for the guy in charge of the plant 
asked to usc my drawing in a meeting (to which I wasn't invited). He noticed the blank 
viscosities row, and said he didn't dare take 11 to the meeting with <my lines blank. After a 
cet1ain amount of chscussion l agreed to sec what l could do, hit the books, fudged up some 
numbers. and filled in the row with one-significant-digit guesses. 

I carefully erased those numbers when I got the vellum back. A year or so later, when I was on 
the road as a vendor inspector, while carrying out an inspection on large agitators at an 
automatic signal company division of Eastern Industries Incorporated, I was astonished to 
recognize my viscosities in the contract specifications. 

l have no knowledge of the liquid materials being disposed of using toilets or f1oor drains; the 
sodium burn pit; the surface disposal area at the western edge of Area IV; any leach fields, 
septic tanks, or drainage discharge locations; the old conservation yard; any storage tanks, gas 
holdup tanks, etc.; nor any underground pumps, sumps, storage tanks, piping, sewer, or 
drainage systems. 

1 remember one time a guy wanted to develop new instrumentation to measure sodium f10\v 
He needed a sodium tower so he could take advantage of gravity f1ow. He submitted a proposal 
requesting two kinds of funding, expense (wages, purchases, etc.) and capital (buildings, etc.). 
The expense portion was approved. The capital portion was rejected, leaving him with 
approval to proceed, but no facility to proceed in. He got a guy in facilities engineering to 
design him a tower made up of a small variety of standardized components, submitted purchase 
requisitions each just under the amount which would have been routed to me for review, 
personally hijacked a cement truck intended for another project on the hill, had PhD's out 
working with wrenches and trowels constructing his tower, and got the job done - which made 
him a hero within the technical community, but not to me. Once the new building had been 
built, an AEC guy saw it on a new aerial photo and said, --what's this?" He obviously hadn't 
approved the construction. The scientists were forever trying to figure out a way to work 
around the administrators. The sodium tower was located in the AEC Triangle. 
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I think that a lot of people arc overreacting. There is not that much to won·y about up there. 
I enjoyed working there. Altogether, I worked for Atomics International and the companies 
that bought it from 1956 through 1997. I retired on January 31, 1997. Three days after I 
retired, I went back to work as a contractor. I was a contractor until 2007. The Rocketdync 
Division was sold to Pratt & Whitney in 2005. They had a two-year rule. No contractor could 
stay on longer than two years. Therefore, I finally had to stop working in 2007. 

I liked working here a lot better than I liked Hanford. I went to Harvard Business School after 
working at Hanford, and I wanted to get away ti·om weapons and into energy research. I was 
single when I lived in Richland, but it was a company town with plenty of rules. All the 
housing was controlled. Single people had to live in donnitories. Even the waitresses in the 
local restaurants had to have clearances. If you lost your job, you had to leave tmvn because 
there was nowhere to live. 

I moved here and I am glad I did. The culture here was a lot more relaxed. 
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I worked for Atomics Intemational as an electronic tech from 1959 to 1960 at the SRE and 
SNAP reactors in Area IV. I measured radioactivity on samples used in reactor tests. These 
tests involved placing the ruds in different positions to expose samples to varying levels of 
radiation. The position of the rods had an cflect on the output of the reactor. Sample material 
consisted of various metals, approximately 3 to 4 inches in diameter, and enclosed by a resin 
casing. Beryllium was one of the sample materials I specifically recall handling. I was in 
charge of taking the irradiated samples to the laboratory, measuring the amount of radioactivity, 
recording the measurements, and retuming the samples to the physicist in charge of the 
experiment. 

A photo multiplier tube and a scaler were used to count the radiation given off by a sample. 
Data from the sample analyses were recorded on data sheets and maintained with the samples. 
Duplicate copies of these data sheets were not generated by me. I can't remember if I used a 
logbook and do not know where one might have been kept. It is possible that sample numbers 
were recorded in a log book, but I can't verify that inf~1nnation. I likely initialed or signed the 
data sheets following sample analyses. I measured samples from the SRE and SNAP reactors. 
The testing and measurement data would he used to make improvements to the reactor. 

Once the samples were analyzed I \Vottld place the samples and their corresponding data sheets 
on a work bench shelf The samples would sit on the shelf until a physicist working on the 
experiment picked them up. Sometimes I would have to remind the physicists to pick up 
samples left on the shelf for long periods of time. Samples were not thrown in the trash. The 
samples were either in the laboratory or with the physicist. 

Sometimes a sample result would show more radiation than expected, but this was not 
considered an accident or incident, as it was part of the experimental process. Sample results 
that were outside the expected ''norm'' were further evaluated to determine if there had been an 
error or if the results were valid. 
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I wore a dosimeter, but no protective clothing. My dosimeter was taken once a week by a 
··safety person," presumably for monitoring, and was given back to me. 

I received on-the-job training. They told me what they wanted and showed me how to use the 
equipment. There were not really any written policies for the work. One other electronic tech 
worked the same shift, but his duties were different than mine. There was not much oversight 
and I was left alone to do my job for the most part. The culture was such that the techs had a 
certain amount of camaraderie. During lunch or break time, we would talk, maybe have coffee. 
and sometimes watch the rocket engines firing. 

The physicists talked about non-work a little, but most people were too busy to sit and gather 
f(n any long periods of time, except as it pertained to work. The work was standardized and 
there wasn't much variety in it it wasn't that interesting or exotic. Everyone knew their jobs 
and did them. People stayed in the area they worked in and would not be moving between 
buildings or walking around the site. 

I had Q clearance in progress while working at the site. but left bef(ne it was finalized. 

Samples needed to be kept clean for accurate results. Pure alcohol, as opposed to denatured 
alcohol, was used to clean any resins, dust, dirt, fingeq)rints, or other deposits off of the 
samples. Special signatures were required from a Ph.D. physicist in order to obtain the pure 
alcohol. I think it came in a one pint size bottle, but it would not have been more than one 
quart. I think I used Kimwipes to clean the samples v.·ith pure alcohol. 

Used wipes and/or rags were placed in a trash can, but I don't know if it was a controlled waste 
container or special depository for waste wipes. The alcohol evaporated quickly and was only 
used in the lab in small quantities. I don't recall any waste alcohol that had to be disposed of. 
There were no written procedures for cleaning samples that were given to me. 

I would examine samples under a magnifier to ensure they were sufficiently clean before taking 
measurements. 

I am not aware of liquids being dumped down drains or toilets. I don't know why anyone 
would do that. The toilets were kept very clean and nothing went down the toilets that I'm 
aware of. I am not aware of any liquids going down any drains. I have no recollection of any 
problems with pumps, storage tanks, pipes, sewers, or drainage systems. 

One of the smaller reactors, possibly called the SNAP reactor, was for the Gem1ans. The work 
was being done through Atomics International, but it was for German reactor development. 
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I worked at SSFL from 1953 to 1987 as an engineer in the Facilities department and Purchasing 
department. Initially, I was involved in building test stands. Over my 34 years, mostly at 
SSFL, I was employed by various entities including, North American Aviation, Atomics 
International, Rockctdyne, Rockwell, and Boeing. I worked at Area IV from 1969/1970 to 
1981/1982. After that time period, I still went up to the hill but my office was at the DeSoto 
facility. 

I am a graduate engineer and was the 330111 employee hired on at SSFL!Rocketdyne when 
started in 1953. I was in Test, but I was not a button pusher. Everyone on the hill was in Test, 
but I was in a support organization, which later became Facilities Engineering. In 1956, I 
became the youngest supervisor in N01ih American Aviation Corporation history at 24 years of 
age. 

Between 1953 and 1958, I was on the hill. After that, my office was no longer on the hill, but I 
would still make trips up there. We built 17 test stands. \Vhen I started on the hill there were 
two test stands. We went from 2 to 19 test stands while I was involved. Atomics Intemational 
didn't really have a presence on the hill until about 1956. I had nothing to do with AI. I didn't 
know much about them in my early years. 

I spent a lot of time interacting at corporate offices from 1958 onward, when I was in Facilities 
and Purchasing, because we were building and growing. I had a lot of knowledge of the site 
history because I was involved for so long. 

I have testified on Boeing's behalf in court regarding contamination issues three or four times 
since 1987, but not recently. The lawyers involved in those cases cautioned me that it was 
alright '"not to remember things" if they incriminated Boeing. I understand that you would like 
me to remember everything for this interview to support the investigation and the final cleanup. 
I will do my best to be candid and forthcoming. All the press coverage now on the rocket and 

Redacted 



reactor side is stretched beyond the truth and a lot of the history isn't told. I have experience 
over the entire SSFL site, the whole 2,500 acres. 

Even after I left the company in 1987, I worked for Facility Design llm1s that did work for 
Rockctdyne and Atomics International. So I stayed involved for another 10 or 12 years and 
made many other trips up to the hill, but not as an employee. 

I have a lot of infonnation on chemical contamination in Area I, II, and III. Maybe you could 
pass my name along to NASA as I am sure they could use this infonnation when they move 
forward with their cleanup efforts. I also know about some contamination in Area IV and at 
DeSoto having to do with Atomics International. 

We used certain chemicals, including trichloroethylene, in monstrous amounts. At that time 
there was no concem over its environmental impact because we didn't know how ··dangerous" 
it was. \Ve used hundreds of thousands of gallons of solvent in Area I, II, and III. 
Trichloroethylene was used in Area IV as well. Trichloroethylene was used to clean things. 
Other cleaning chemicals, such as toluenes and ketones, were used as well. W c were 
experimenting with how clean we needed to be. Many solvents were used experimentally. 
Trichloroethylene (Trichlor or Trike as we called it) was used in huge quantities over the whole 
site because it proved to be the best cleaning chemical we used. 

Liquid sodium explodes if you introduce water to it, but it dissipates. It is not, in my opinion, a 
contaminant. There arc claims today that it is a contaminant if other things get in it, but I don't 
believe that. 

As far as radiation, I had offices throughout Area IV starting in 1969. The Big Reactor was 
shut down by then. I was in the Facilities section of LMEC, which later became ETEC. I had 
full access to everything all the time. I don't use those words lightly. There was no place I 
couldn't go. I had the top clearance, above top secret, this was called Q clearance. I wasn't 
denied access anywhere. This also includes my time in Purchasing. They wanted engineers in 
the Purchasing depmtment that knew what was going on so that, for example, when we ordered 
a certain grade of stainless steel we knew why it had to be so certain. There arc lots of varieties 
of stainless steel. The engineers knew the exact type of material that was required for each job 
and that's why they wanted us in Purchasing. I was one of the first engineers in Purchasing for 
both Rocketdyne and AI. I later brought some engineers in with me as well. 

I had little or nothing to do with the nuclear side of the business. When I first came in, there 
were no nuclear facilities left to be built. The nuclear facilities had already been constructed 
when I joined. We were building liquid sodium test facilities. Liquid sodium \vas dangerous, 
but not a contaminant. 

The radiation hazards from 1969 on only existed in small laboratory areas because the Big 
Reactor was shut down. It has since been demolished and the site filled in. The test runs over 
the years, which I was not involved in, reportedly showed that there was some residual 
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radiation, but DOE, AI, North American, and Boeing revealed the level of contamination. They 
weren't trying to hide anything. I think the contamination at the site has been overstated. 

I was involved as the Principal Construction/Facilities Engineer at North American· s facilities 
in Nevada. We built test stands there. In 1960, concerns were rising in areas of SSFL 
regarding potential hazards and noise and the effects they had on the adjacent communities. 
The noise hazard was exclusive to rocket testing in Areas I, II, and III. We built the facility 40 
miles north of Reno because Boeing/North American didn't want to subject the Southern 
California community to any "more"' hazards from SSFL. Pcntaborane was awful stuff~ but it 
was a superb rocket engine propellant. It was only tested on a very small scale in Area I at 
SSFL. It W<ls tested more thoroughly ncar Reno because that facility was a "safer"' testing 
location; it didn't have people Jiving nearby. Other "dangerous., propellants were also used 
there. 

Many of the propellant chemicals did not get tested at SSFL because North American, 
Rockwell, Boeing, and NASA were always very concerned about hazards to the ground, 
community, and employees. But there arc many things we did in the 1950s, 1960s, and 1970s 
that we did lawfully because there were no laws against them, such as using Trichlor. No one 
said we couldn't use it- it v.·asn't against any laws. Once it was made "illegal, .. they stopped 
using it. I used to wash my hands in Trichlor in the early years. We all did. 

In 1971, when I went into Purchasing at SSFL Area IV, our office was in Building 30, which 
was 200 yards by air from the reactor, the big one that "over-reacted"' and had the big incident. I 
was in charge of many things when I was in Purchasing, including packaging and warehousing, 
in AI. My Box Shop was in one of the buildings right next door to the reactor. We built crates, 
boxes, and shipping containers. I had a guy, ABC, who worked there full time for the entire 
time I was there. He lived to be 87. He had no history of radiation ''poisoning."' People in 
Simi Valley arc concerned about being subjected to radiation and ABC worked right acwss 
from the 1eactor and never had any problems. I don't glow in the dark. rm sure the radiation 
hazard \Vas there. rm sure there were people who had problems, mainly the guys and girls who 
worked dmvn in the reactor itself before the incident happened in 1959. There arc many things 
we did at Rocketdyne that, from a chemical hazard standpoint, were way worse than the 
radiation hazard. I mentioned pentaborane, a very hazardous chemical. We tested every 
chemical known to man in order to find the combination of oxidizers and fuels that would 
produce the greatest thrust (ISP). 

Much experimentation was done in the early 1950s. That's when we were so concerned with 
cleanliness. and Trichlor was the best cleaner. We tested all sorts of solvents, including some 
that would ''burn your toes off."' Trichlor was a solvent we used when we worked with liquid 
oxygen because liquid oxygen (always the main oxidizer) would react with anything and things 
had to be exceptionally clean to prevent this from happening. Liquid oxygen was never used 
other than in "test-tube form" in Area IV. We did a lot of testing with liquid nitrogen in all 
areas where you needed extreme cold. But nitrogen is completely benign. 
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I mention liquid oxygen because in Areas I, II, and III not every test was successful. Many 
tests ended in explosions. We had a full time weather station at SSFL and had it for years and 
years. Explosions could have released clouds of hazardous chemicals that went over Area IV, 
but the fact that they went over Area IV hasn "t been in the news and should not be a concern. 
But it may come up if someone is claiming that Rockctdyne contaminated Area IV. I don't 
think any of the explosions contaminated anything in Area IV. 

As far as liquid sodium, there \Vas an area called the Sodium Burn Pit in Area IV. I went by it 
many times over the years. That area \Vas used to dispose of contaminated liquid sodium, so 
there arc probably other ··contaminants·· in that area. So many things were used, there could be 
over hundreds of different chemical contaminants. West of the Sodium Burn Pit there were 
other buildings where I think spills may have occurred. 

There were 13 active water \veils at SSFL over the years. The wells were used for everything 
but drinking. The water was not potable. Some of the wells were near Area IV. The water had 
too much calcium for it to be safe to drink. It came from deep in the crevasses of the rock and 
it has been .. proven" many times that the water can't get out. Many of the contaminants that 
were used, kerosene for one, seeped down into the crevasses, but could not escape down into 
the valley because the crevasses were too tight. I think that has been proven by Boeing, North 
American, Rockwell, DOE, and NASA. As said, in some of these crevasses there was naturally 
occurring water, how it got there 1 don "t know, but that's where we drilled the wells. Some of 
those wells have been scaled off and they may have .. contamination." There were a few wells 
bordering Area IV. 

I can identify the Big Reactor, Box Shop, Building 30 (where the Purchasing people were), a 
Warehouse, Clean/Unused Liquid Sodium Storage (storage was in barrels), Chcm Lab, 
Machine Shop, and SPTF (Sodium Pump Test Facility) locations on the 1978 aerial 
photograph. There was a well just outside the aerial photograph· s view. I would look at the 
Chem Lab for contamination. There could also be chemical contamination in a deep hole/pond 
ncar Buildings 40 and 59. The warehouse stored valves and parts like that, never any 
chemicals. 

The Sodium Burn Pit stayed in the same place. We had other disposal areas in Area I and in 
Area II ncar CTL-3. We would get a lot of our chemicals in gaseous form. Once you finished 
what was in a gas cylinder bottle (called a K bottle) you couldn "t just get rid of it and throw it 
away. We had a marksman from the police department/plant protection. He took his 30-06 and 
set up a K bottle 50 feet away and shot the valve off the K bottle to let the gas escape, but this 
has nothing to do with AI. The only disposal facility that I knew about at AI was the Sodium 
Burn Pit. I don't know exactly what they put in the Burn Pit because I was not responsible out 
there. I knew they disposed liquid sodium, but I don't know about any other chemicals poured 
into that pond. 
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The Area 1 disposal area could have had radium from instrument dials. Radium was then used 
to make instruments glow. I don't think there was any other radiation per se in this area. I 
don't think it had anything to do with AI, but I cannot say that as fact. 

There were many things in the early 1950s that went on at SSFL that occurred before AI and 
the reactors were built. They did jet engine testing at the entrance to the facility. They brought 
jet engines up from the Los Angeles Division to test there. There was a '"!of' of kerosene used. 
This had nothing to do with AI, but I wanted to make the point that a lot of things happened on 
the 2,500 acres of the entire SSFL site over the period 194 7 to today that arc not related to AI. 
AI was in a big corner that we ''drove by" for years before LMEC. LMEC started in the mid-
1960s. 

I have the most experience at Rocketdyne in Areas I, II and III. We were pioneers, doing things 
that hadn't been done before. Some people probably thought that the people in AI arc nuclear 
oriented and don't know what happened up here in 194 7 or 1951, the early years. Although 
there wasn't a physical fence separating the areas, there \vas a technical separation between the 
rocket and nuclear side. There wasn't any technical interaction between the sides until the 
1970s when some of us from the Rockctdync side helped build test f~lcilitics for liquid sodium 
components. AI needed our experience 1i·01n building rocket test facilities to help build the 
sodium test facilities. SPTF was a huge structure with a big derrick that we got from 
Pecnemiindc, Gennany. That is when the relationship between Rocketclyne and AI warmed. A 
lot of guys came from Rocketdyne to AI with test experience that AI needed at the time. Many 
people at AI (in Area IV) were scientists and had little test experience. As engineers, we got 
our hands dirty. The scientists didn't. They did things at AI that we didn't need to know and 
we did things at Rocketdyne that they didn't need to know. There was technical separation 
between the two sides because of the work each side was doing. That is my opinion. 

Our Maintenance people got into everything all the time. We worked very closely with them. 
We wore green and yellow hard hats, they wore green hard hats. All the different departments 
had different colored hard hats. They wore whatever they wanted at AI - they didn't have just 
one color. That illustrates one of the basic differences in the divisions. 

We had a lot of camaraderie on the rocket side. We were '"brothers of the spear:· We all knew 
what could happen if things went wrong because of our years of experience. Safety definitely 
was part of the reason we had a lot of camaraderie. But there arc many incidents, explosions, 
and things that happen that there was no track record for and once something bad happened 
then we knew we couldn't do that again. The scientists were nuclear scientists and they knew 
what made a nuclear reactor, but we on the rocket side didn't know about that. When I moved 
over to AI, they put a ·'velvet" rug down because I carried with me all my years of experience 
on the rocket side. They were grateful to have the experience of the rocket people that crossed 
over. In 1969, I was at the Downey Division working on shuttle facilities, but AI needed 
people with hands-on experience and they asked me and others to come up to Area IV at SSFL. 
The supervisors at AI knew of our test experience and they wanted it, so we crossed over into 
AI to help build the sodium test facilities. Eventually, the divisions merged and became 
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Rocketdyne/ AI, but I think the "schism" was still there. I call it a schism; you call it a cultural 
difference in the two sides. It was a technical schism in my mind, not a cultural difference. 

The scientists at AI were doing small scale experiments, while we were doing mostly full scale 
work. When AI needed large scale structures for the sodium test facilities, they called on our 
experience with large scale structures. By the 1970s, we had built 19 test stands. They wanted 
to many test experience with science. Initially, in the 1940s we knew nothing about rocket 
engines, but the Germans did, so we later brought the Germans over. This is what AI was 
doing, bringing in the people with the experience and knowledge they needed. 

A lot of people at AI knew of explosions. We had a guy killed from an explosion in the Area I 
Research area and another guy lost his arm from an explosion, but those were the only two 
serious incidents I can recall. The people in AI knew of the explosions and incidents and 
thought that Rocketdyne was unsafe. That's the reputation we had from Al"s perception 
because of the "hidden fence·· or schism between the rocket and nuclear sides. I had a friend 
who came from the AI culture and there was a technical schism between us, but we remained 
friends. We were teaming as we went along, doing things that had never been done, even in the 
1970s and 1980s. 

I know very little about how radiological materials were handled in Area IV. I did wear a film 
badge when I went in certain places. W caring the film badge was very strictly enforced. I had 
to show my badge, and often they would check my clearance before they would even let me in 
certain buildings. 

I am not aware of any "off-normar· events that dealt with radiological materials. I don't know 
anything about the storage or disposal of radiological material. I knew radiological storage 
existed and that is was disposed, but I do not know anything specific. 

Just about everything that came into Area IV went by the building I was in (Building 30). We 
could see trucks carrying barrels and cylinders coming into the site. There were a few buildings 
in the heart of the LMEC where the so-called "hazardous materials'' were stored. They did 
little testing with hazardous chemicals. They tested valves and pumps that pumped liquid 
sodium. There were a couple of small buildings that stored the chemical gases, but I am not 
sure which buildings specifically. 

The Sodium Bum Pit was used on a "daily" basis. I don't know if anything "off-nom1al'' 
occun·ed at the Bum Pit. I had nothing to do with the Bum Pit per se. I knew where it was and 
I would sometimes hear the explosions when the sodium hit the water. 

Company policies dictated how material was handled. We had a large Facilities Manual that 
dealt with that kind of stuff. People followed these policies. I don't think there were ever any 
intentionally unsafe practices. If we had a bad result from something we had never done 
before, then we knew that practice was unsafe. We were leaming about and improving our 
knowledge on safety as we did tests. The policies and procedures evolved as we leamed. The 
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Facilities department included 130 engineers in my Design department and nine environmental 
engineers that reported to me. From 1980 to I 978, the nine environmental engineers were 
responsible for making sure that environmental hazards were monitored and controlled, such as 
disposal of chemicals. But by this time, there was no disposal of anything nuclear because the 
nuclear operations were shut down on the hill. There were some incidents in Building 103 at 
DeSoto, where there was a radiation lab doing some bench-type research. My nine 
environmental engineers were responsible across the entire site, Areas I, II, III and IV. They 
would disseminate any new rules in writing and ensure the people that needed to know received 
the infonnation. There was wide dissemination in manual form. 

I don't think anyone ever intentionally disregarded the procedures or rules to my knowledge. It 
would be sabotage or subversion if someone didn't follow the rules. We had accidents, but 
they didn't necessarily occur because a procedure was violated. 

I don't know if any radiological or chemical material was ever left or disposed of in Area IV 
drainages. We had a big pond on the Rockctdync side that residual kerosene would flow into in 
the 1950s and I 960s. We would sometimes burn it off at night, like they are doing in the (iulf 
now. \Vhen it would rain, there was nothing we could do and the kerosene would flm\ down 
South Canyon just south of Area III. A lot of chemicals !eft SSFL, but I don't know of any 
chemicals that left Area IV in quantity. There was a creek that flowed north of well I 3. There 
were some chemicals I'm sure that left Area IV, but not in large quantities in my opinion. 
Although there arc those who will say that"s how Simi Valley became ··contaminated." 

Any incident, large or small, had to be documented. In the I 970s and 1980s, it was 
documented by my environmental people. Every test that was done was documented. I don't 
know where those records arc or how they were kept. There were probably things that were not 
documented, but these would be routine things. Anything related to a test was documented. 
That's what we were there for, scientific history. 

The Sodium Bum Pit was used pretty much all the time. I always felt it \vas used properly and 
with some level of guidance. There were always certain personnel involved and I saw them, 
they wore white uniforms and masks. They knew what they were doing, and what they were 
doing was not illegal. They were not doing anything at night, like when we used to bum oil the 
kerosene from the pond in Area I and II. We knew we weren't supposed to burn off the 
kerosene and that is why we did it at night, but it was a better alternative than letting it flow 
down the hill in a rain stom1. 

I am not aware of any surface disposal area on the western edge of Area IV. There was a pond 
in Area IV (noted on aerial photograph) that you might want to look at. I don't know if it is 
still there. I recall a leach field (noted on aerial photograph) in Area IV. 

There were conservation yards/junkyards in Areas I, II, and IV. The junkyards contained steel, 
pipe, and other parts that were cut up. Eventually, things were hauled otl and sold. We would 
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recycle things from the junk yard, if possible. When the tests stands were eventually torn down, 
a company came up and took the old steel. I wasn't there at the time, but I know about it. 

I don't know of any liquid material being disposed down floor drains or toilets. W c had toilets, 
but they went to septic tanks, we didn't have sewers. Maintenance people can tell you more 
about that than I can. 

We sometimes had problems with our piping. We had a lot of"cross-country piping" in Area I 
where we transferred gases, (gaseous nitrogen and helium). water, and kerosene. 

I look at my experience on the hill as one of the most wonderful experiences I could ever have 
as an engineer and as a person. To work up there for 34 years, doing things that had never been 
clone before was something special for a lot of us. We didn't do anything that we knew was 
unsafe. Many incidents that occurred at Rocketdyne and AI occurred not because we were 
doing things that were unsafe, but because we were doing things that had never been done 
before. 
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I worked at the Santa Susana Field Laboratory from 1953 to 1956. I worked all over the site. It 
was a long time ago so it is hard to remember my experience there. 

I did not work with any radiological materia!. I mostly worked with sodium. I worked with 
sodium, primarily in capsule fom1, in a glove box with remote handlers. The glove box had an 
inert atmosphere to allow us to work with the sodium safely. I felt pretty safe working in the 
glove box. I had to wear a protective apron and a dosimeter, but that was about it. I didn't 
have to wear any breathing protection. 

When we were done with our work, we would throw old sodium capsules into the Bum Pit and 
let the sodium dissolve away. Anything that wasn't good was put in the Bum Pit. A guy 
worked up there and he would take care of stuff at the Burn Pit and make sure everything went 
as planned. He would help us out if we needed it. 

I primarily worked with sodium, but I also worked with some associated cleaning chemicals. 
All the chemicals were stored in a location that was convenient for us to usc. When we needed 
to dispose of anything, including the chemicals, it usually went to the Burn Pit. I do not recall 
any chemicals being dumped down the toilet or drain. I didn't sec anyone dump any chemicals 
on the ground. 

I received some training when I first started at the site. The lead men and other bosses would 
assign me jobs. They would tell me what they wanted done and how to do it. 

We had rules and regulations that we had to follow. Sometimes the rules would change and I 
would have to read the new procedure to learn what had changed. Most everything happened 
as it was supposed to though and we followed the rules. Procedures were written down and we 
followed the procedures. 

I also worked with asbestos. I would cut asbestos off of sodium tanks and piping. 
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I documented my work by filling out forms. I don't know how the fonns were used or where 
they were stored after I turned them in to my boss. If anything went wrong it was noted in a 
report. 

I was involved in an accident once on the hill, but I do not recall the details of it. My eye was 
burned by sodium and I had to go to the hospital for a while. On the way to the hospital, they 
flushed my eye with water to remove as much sodium as they could. It was painfuL but my eye 
got better. A report \Vas made to document the incident. 

I heard about the '"meltdown," but that was after I left the hill. I heard about it after the fact, but 
we didn't get involved in a lot of stuff that happened. It was a dangerous accident. Things 
were classified and secret, so if we didn't need to know about something, we didn't know about 
it. 

We probably did things we shouldn't have done, but we shouldn't condemn the company for 
that. It was not the company's fault. It was our f~mlt. I don't remember anything happening 
that was the fault of the company. I have no regrets or bad feelings about the company. We 
tried to always do things by the rules, but when the rules changed sometimes we could no 
longer do things the way we used to. Sometimes we made mistakes or had accidents, but no 
one ever did anything wrong on pmvose. We made sure everything was documented and we 
would conect any problems. In all the time I was on the hill, everything was done according to 
the rules. 

I would look at the Bum Pit to make sure it is cleaned up. 

I really enjoyed my job and liked working on the hill. We always had things to do. I was on 
the hill for three years and then I left to work for Rockwell at Canoga Park. I liked the people I 
worked with. The bosses were good guys and never did anything bad on purpose. I really want 
to stress that the company was not to blame for anything. If something went wrong, it was our 
fault and not the fault of the company. 
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I worked in a sodium building in 1978, it may have been called the Sodium Component Test 
Loop. We were running transient studies invp]ving liquid sodium. Sodium melts at about 
200°F. The sodium came in looking like Styrof(1<li1~. We would heat it up and pump it through 
various pipelines ranging fi·om I" to 12" in diameter. There were vertical and horizontal 
pumps. There were heaters along the lines. We would vary the temperatures from 250° to 
1250° F. We would heat the pipes up, and then cool them down. The whole point was we were 
trying to see if we could break the line. It was a heat exchanger/heat transfer system. W c were 
testing the pipelines to sec if they could handle the changes in temperature. We were trying to 
see if we could break a pipeline, but we were not successful in that. I remember being told that 
they were running the tests to sec if the pipes could be used in a breeder reactor. I don't know 
if that was correct, I don't honestly know. I am not an engineer. But that is what I was told. 

Part of my job was to open the pipes to examine them. When we wanted to do that, we had to 
let them cool down so the sodium wouldn't be liquid any more. Then they would plug up the 
pipelines and I could open one up to examine the pipelines. Sometimes they would plug up a 
vertical pipe; sometimes it would be a horizontal pipe. If a pipe \vas still wann enough, the 
sodium would still flow down once the pipe was opened. 

I don't know for sure what happened all the time, round the clock. I know what happened 
when I was on duty. I just worked one shift but the facility operated all the time. 

One time they told me to cut one of the lines. They seemed to think the line was plugged up for 
some reason. I said it was a bad idea; that the pipeline was too wann and the sodium would 
flow out. They told me to do it anyway. They thought the pipeline was plugged up and that 
nothing bad would happen. I didn't want to lose my job, so I did what I was told. I cut the line, 
and liquid sodium started flowing out all over the place. A fire started immediately. We shut 
the pumps off, turned the heaters otl and used NAK to put the fire out. We called the fire 
department and they came. We had the fire out in about ten minutes. The engineers wouldn't 
even talk to me. I think they wouldn't talk to me because I had been right all along. We had to 
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usc NAK to clean the mess up. Once we got the mess cleaned up, it was back to business. That 
is the only time anything like that happened. It was frustrating to me because they didn't listen 
to me. We cut a horizontal pipe. The sodium was still liquid and a lot of it came out because 
the location of the cut was close to a \Trtical pipe and the liquid sodium t1owed downhill. The 
only thing that went right was that I made the cut in the pipeline away from my body. This was 
smart because if I had cut it towards myse!C I would have caught on fire. I told them it was a 
bad idea, they didn't listen, and! had to clean the mess up. They wouldn't talk to me after that 
happened. It was a frustrating experience. I think they were trying to see how I would react to 
the situation. 

There was a pool of water outside the sodium facility. They used to throw things that were 
contaminated with liquid sodium in there. Then the water would blow up. The item that had 
been thrown in there would explode and burn. 

I left my job on the hill shortly after that. My brother got sick. He lived in Las Vegas and I 
quit to go be nearer to him. Eventually, I went back and asked for my job back. They hired me 
back, but from then on I worked at the Canoga facility. I didn't work on the hill again. I was 
only up there a year, or maybe even less. 

The only time I ever handled radioactive material was one time when we were told to go out 
and pick up some pieces of equipment that were on the ground. Then the Health Physicists 
figured out that the equipment was contaminated with radioactivity and they told us to stop 
what we were doing. I had only been picking up the equipment for about one-half an hour. 

I know they had a glove box that they used to examine items that were radioactive. I saw it 
done once, but I didn't do that ever. 

I didn't handle any hazardous chemicals. The only thing I ever did that seemed hazardous was 
when I cut the sodium piping. That was the only problem that I was ever aware of. Things 
really ran pretty smoothly up there. I did handle the NAK. I don't know if it is considered a 
hazardous chemical. It was disposed in a dumpster right outside the building. After the 
explosion, I just swept it up and then we threw it in the dumpster. It wasn · t a norn1al dumpster. 
I used the dumpster that I was supposed to use. The dumpsters were easily accessible. 

I don't remember any written procedures. As a general rule, people did what they were 
supposed to do. They had procedures down at Canoga, but I was not aware of procedures when 
I was on the hill. Our supervisors told us what to do and we did it. 

I was a janitor before I started working in the sodium facility. The only training I ever got was 
on-the-job training. I didn't handle any waste. 

I didn't submit any documentation for what I did. The engineers in the sodium facility 
probably documented what we did there. I think the supervisor was probably responsible for 
the paperwork. 
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I never saw any liquids disposed of down any drains or in any toilets. 

The Sodium Burn Pit may be the place I already told you about. We didn't call it that back 
then. I don "t know how it was used. It was there. I saw someone throw something in it once. 
It was like a show-and-tell. It was probably when I first started working in the sodium facility. 
It was a good thing for me to sec that, it was a good experience, a learning experience. I was 
glad to know what I was up against in handling the liquid sodium. It was very easy stuff to 
handle and it was surprising how dangerous it could be. 

The only incident I know about was the time I cut the pipelines. They thought the pipelines 
were plugged up. I was the last one hired and that" s probably why they asked me to do it. I 
told them I didn't want to do what they told me, but that I would if they told me to. I didn't 
want to get blamed if things went wrong. 

I don't know anything about any surface disposal area or any leach fields. I don't recall 
anything about any conservation yard or junk yard. I didn" t even know those things existed. 
I was a janitor for the first 90 days after I \vas hired, during my probationary time. They 
wanted to sec if I was okay. 

One day they asked me to go work in another sodium building. The working conditions were 
not as good in that building. I filled in for a guy who wasn "t there, just one shift. I didn "t like 
the place. My intuition wasn "t good about the place. In my normal building, the layout was 
clean. I could sec everything I needed to sec. I was not interested in finding out what was going 
on in the other building. 

I was a janitor before I went to the sodium facility. I swept the floor. I emptied the garbage in 
the dumpsters. I washed floors. I worked all over the hill. I did what a janitor would do 
anywhere else. Occasionally, I would have to sweep up these chips off the floor and put them 
in a big drum. When the drum would get full, someone would come pick It up and haul it 
away. I don't know where it went. No one else was around while I worked except security. 
There was this one guard who would sneak up and watch what I was doing. He seemed to want 
to catch me doing something wrong. He wouldn "t talk to me. I was minding my own business, 
busy doing my job and suddenly, I would feel someone watching me. I was all alone, but there 
were bobcats and mountain lions up there. It would sta11lc me. I told him 1 would take his gun 
from him and use it on him if he kept doing that. He stopped after that. 1 was only a janitor for 
90 days. 

They were good to me and I have no complaints. I have no concerns about the site. 

We did not have any leaks in the sodium building. There were not any containment trays under 
the pipes, but there weren't any leaks. Our pipelines were very tight. I never saw any leaking 
or spills. NAK is like a fog. When we sprayed it to put out the fire in the building, I couldn "t 
see anything. I called out to my partner. He didn't answer. It was scary. He was okay. I think 
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he didn't respond because he didn't want to say anything. He knew they should have listened 
to me. I wasn't sure I was happy about having to breathe the NAK. I am in hospice now. My 
doctor asked me once if I knew what caused my emphysema or COPD. I smoked for 35 or 40 
years. I don't know if the NAK could have made things worse. I was exposed to other things. I 
worked for a while plating parts. That was a really dangerous place to work. 

I retired from Rocketdyne. They were good to me. They took care of me. It was a good 
company. I enjoyed working there. 
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I worked full time on the hill from 1976 to 1982 or 1983 for both Rocketdyne and Atomics 
International. There just was not that much difference bet\veen the two parts of the company, 
we just went back and forth. After I left SSFL, I went to Canoga Park as a purchasing 
representative and my duties took me back up on the hill occasionally in the 1990s and 2000s. I 
had an office in Canoga Park and then later on in West Hills. Later on, I was also im·olved in a 
laser and electro-optical program. 

I was there during the years that DEF was the general manager, after GHI was in that capacity. 

I left under my own gumption when I finally decided, ''I need to get out of this mess." I knew 
that if I had to suit up and wear a respirator to work with radioactive materials, it was not going 
to be good for me in the long nm. I wanted a safer job with less health risk, so I found myself a 
job in production controls and moved on. 

I worked with radioactive materials, handling "a little bit of everything:· I worked in 
decontamination, including the Sodium Reactor Experiment, the Sodium Bum Pit, and 
Buildings 5, 6, and 59. All the buildings had a yellow stack - which meant that radiological 
materials were handled there. 

When I worked at the SRE, we took the facility apart. I was there for 1 V2 or 2 years, working 
30 feet below ground surface and using a jackhammer. We would take a radiation reading and 
when we found contamination, we would dig it up, box it up in special lined boxed, and they 
would ship it away. I do not know where it was shipped to, but everything went off-site. I 
think it went to Beatty, Nevada. I do not know where it was stored on-site before it was 
shipped away. 

We wore film badges. No one seemed to think it was that all that hot. We also used dosimeters 
and collected urine samples in a bottle every 30 days. This was all pretty standard health 
monitoring, and no one seemed to be too concerned. 
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A lot of things did not go as planned. 

Building 5 had a coal gasification system that we ran around the clock. Coal was converted to a 
low butane gas by putting the coal in a vessel of molten salt. One day the molten salt vessel 
blew up. The vessel was under pressure and a 36-inch blind flange malfunctioned. Molten salt 
was spewing all over the place and going into the drainage system. Building 5 and Building 59 
had both been contaminated from previous experiments. I asked, "'how come we arc not 
wearing film badges?"" I was told that the buildings did not have that much radiation left in it 
and we would all be adequately protected as long as they were monitoring the building. So I 
asked for the radiation records, specifically for Building 59, and I was told they could not find 
them. When I pushed hard, they came up \vith some kind of calculation of their best guess as to 
what I had been exposed to. 

A lot of stuff seemed to disappear like that. 

I was working in Building 59 ·- which had the yellow and black stacks. I asked why we were 
not wearing film badges. I was told that they were not necessary because they were monitoring 
the building. The SNAP reactor was still in the vault in that building. JKL, the project 
manager, is dead. The shift manager, MNO, is dead. Another guy I worked with, PQR is dead. 
All cancer related deaths. 

Going back to my story about Building 5, after the explosion following the f1ange blow out, 
nasty crap was coming out of there and running into the street in front of the building. We were 
putting sand bags out to keep it on the street. The stuff eventually froze up again. We got it 
shut down. I was one of the victims of that accident. I filed a workman's compensation case 
for hearing loss afterwards. I was wearing a respirator and a breathing apparatus - but no 
hearing protection. I went to an audiologist and found out I had tinnitus, damage to my 
hearing. 

Working all those years with a jackhammer inside an enclosed vessel, and around the rocket 
testing, took a toll on my hearing. 

I almost got killed once in Building 59. I was working on a rotating shift and they were in 
testing mode. There was a big pressure vessel in the other vault (not the one that the SNAP 
reactor was in). They had a big mock-up of the Clinch River fast breeder reactor that was 
planned for Tennessee. It was never built due to politics after the Three Mile Island accident. 
A previous test had been run and the meters were reading like all the pressure had been bled off 
as required. I was removing a blind flange from the vessel with a crane and soon learned there 
was still pressure in the vessel. It blew and sodium oxide was all over the place. I couldn't 
breathe and I couldn't see. I do not know how, but I got out of there. STU was there too. He 
died eventually of leukemia. It sounded like a nuclear bomb going off in that vault. There was 
not any radioactivity in there. But I do not know how I got out! 
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When I was working in Building 5, we would cut out components, like some piping for 
example, and take it over to the Sodium Bum Pit to bum off the sodium with a hose. We would 
stand behind a blast shield at the Sodium Burn Pit because you know what happens when you 
add water to sodium. That is what we would do. I do not know what that pit was used for 
before then. I have seen photos of buried objects in the Burn Pit, and I know contaminated 
valves fl.!ll of sodium have been buried out there for years. 

I was licensed to drive a skip loader. One time, I was operating the skip loader in the Sodium 
Burn Pit digging up asbestos from old tanks. I had to he suited up in protective clothing for this 
work. I ran into something that was solid and shiny - it was not a rock. I got a pug and got a 
reading on it; it was radioactive. It pegged the dosimeter. I reported into my supervisor and he 
told me to cover it back up and go away. \Vc boxed up the asbestos I had already removed and 
I did what my supervisor told me and covered whatever it was back up and left. 

Later, when I was a program representative for purchasing, I remember seeing a purchase order 
for some big tarps they would use to cover the place up hcforc it rained. I have heard that a lot 
of things were buried out there and that everything went there back in the old clays. The 
thinking was, out of sight, out of mind. I ran into one thing with that skip loader. I know fi"om 
that experience at least one thing was in there that vvas not supposed to be. How many more 
things arc in there? 

We used trichloroethylene when I worked for Rocketdyne. W c used that stuff all over the site, 
at CTL5, CTL6, and on the test stands, including Coca, Alf~1, and Bravo. 

One thing I found somewhat strange is that they do not have good records of who worked 
where. We were all part of this general pool with a common job classification. I was low man 
on the totem pole when I hired out there. Everyone else had 30 years of seniority- they could 
have all been my clad, I was all over the place, working here and there, wherever they told me to 
go. Then things got slow and I \vent over to Atomics International. That is when I started 
working in Building 59. 

We used cleaning solvents for everything. Trichloroethylene was the most common, but we 
used other things, like Freon. We would flush things out in the open, and it would run down 
the asphalt, eating away at the asphalt as it drained. There were no catch basins. We used a 
line to flush with the solvents and the grease and oil would wash off. We did this outside of 
buildings. The tanks were already outside. W c also used Dilenol (alcohol and water 
combination) in a closed, pressurized system. 

Where did the solvents go after we used them? I do not know. Hopefully into a 55-gallon 
drum with some other miscellaneous solvents, but I do not really know. They were all stored in 
large vessels or tanks with pumps. Every building on site had trichloroethylene available. I 
have no idea where it was disposed. 
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Pm1 of the problem was that no one knew how to properly dispose of solvents like we know 
today. 

Did we have policies and procedures? Well yes- we pretty much did what we were told. 

Rocketdyne was a lot more safety-conscious than Atomics International. They had a higher 
standard. The rocket side had a book of procedures on safety and everything else. The AI side 
was looser, it was more experimental. We did what our bosses told us to. Everyone at 
Rocketdync followed the procedures. No one wanted to get hurt. One time I got a metal chip 
in my eye. They got me in to sec an eye doctor right away and took care of it. They were 
always after us to wear safety glasses, hard hats, etc. The NASA folks, a lot of them had Air 
Force experience, and they were strict. 

AI was completely different. They were looser and using different kinds of standards. DOE 
was not nearly as visible as NASA was. 

The training we got up at SSFL was mostly on-the-job training. We did get some training in 
how to work with liquid oxygen and liquid nitrogen. I had been trained in how to handle those 
while I was in the Air Force. I was sma11 enough to know what not to do. 

I do not know of anything buried at SSFL except f()r perhaps in the Sodium Burn Pit. I am not 
aware of any liquids being dumped on the ground. 

As for record keeping, I have my own radiation records around here somewhere. I do have 
some questions about what I may have been exposed to while I was working in those buildings 
without a film badge. They claimed they monitored the buildings, not the people. They told 
me not to worry - they could come up with an estimate of what I had been exposed to. 
However, they do not know where I worked or at what time. They cannot seem to find any of 
their records. Maybe they do not want to find them. 

That whole attitude did not set well with me, so I left and \vent on. Now I am starting to wony 
about it, especially when I stmied realizing how many of the people I worked with have already 
died. I wonder if anyone has ever done any analysis on moriality rates by buildings. 

Could there have been any hot spots in Building 59? The SNAP reactor was in there until very 
recently. They kept it behind a locked door, but it was still in there. Building 59 is now gone. 
The same is true for Building 5. 

On a daily basis, the shift leader filled out a log. The logbook kept records round the clock, 
each shift filling in what had happened in the building during their shift. Where are those 
logbooks now? I do not know. Maybe in the same place as the radiation records for the 
buildings that they cannot find. 
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My concerns at the Santa Susana Field Lab arc with the Burn Pit, Building 59, and Building 5. 
Who knows what went into the Sodium Burn Pit over the years. The nuclear experiments that 
they ran up there ended long before I started working up there. It is possible that all kinds of 
things arc buried there. It could have all been taken to the Bum Pit. No one seemed to think 
that was a problem, it's just the way things were done. Building 59 still had the reactor in it 
when I worked there. They buried it in place, but this still concerned me. Building 5 had 
previous radioactive experiments before I worked there and it too concerned me. 

Would I want to build a house up? No. 

If you buy a house anywhere ncar SSFL now, there are all kinds of disclaimers that you have to 
sign during your purchase of a property. Based on what I know, I would not even want to live 
in Simi Valley. I do not know what went on in the 1950s, 1960s. or early 1970s before I 
worked at the site, but I would be concerned living in the area. Many people hm'C gotten sick 
around there since the 1950s. At one time, there were 8,000 people working on the hill 
between AI and Roeketdyne. There were only 500 people employed up there by the time I was 
hired on. 

I retired from Boeing. I think they arc a good company. They arc very safety conscious. They 
bought a real mess when they bought SSFL. They are not doing much now beyond cleanup. 
They arc a good company and I do not think they would do anything sleazy. I feel sorry for 
them, getting stuck with that mess. 
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When I first stmied working at SSFL, there was nothing at Canoga or DeSoto yet. There was a 
facility (called Slauson) on Slauson Street in Los Angeles. Once the Canoga facility and the 
DeSoto facilities were built, they closed down the Slauson facility. I reported to the Slauson 
facility for the first two days I worked for the company, and then I went to Beverly Hills for a 
physical. I didn't start working up on the hill until Friday. My hire date was Monday June 13, 
1955. There were no administrative services up on the hill at the time. In 1956, the 
Rocketdyne Division opened its own administrative services on the hill (Santa Susana). 

When I started in 1955 there were no separate divisions within North American Aviation. It 
was one big company and the test site a! Santa Susana was called the Propulsion Field 
Laboratory. In November of 1955, they divided the company into five divisions: 1) Autonetics, 
2) Space, 3) Aircraft, 4) Atomics Intemational, and 5) Rockctdyne. We became North 
American Rockwell when we merged with Rockwell International and then ultimately became 
Rockwell Intemational. Subsequently we were sold to Boeing. 

I worked for Rocketdyne from 1955 to 1992 and from 1996 to about 2004. I was in the 
Turbomachinery Development group at Santa Susana from 1955 to 1960. After 1960, I was 
based at Canoga but had management responsibility for one unit at SSFL. I was not up there 
full time after 1960. From 1955 to about 1958, I was located in the Area I engineering building 
which was a one-story wood-frame building on the road west toward CTLl. It was painted 
North American green, just like all the buildings up there. In 1958, my unit was moved to the 
engineering building in Area 2. 

There was a Sodium Pump Facility just inside the front gate. They were leaming how to pump 
liquid sodium. 

I had only brief involvement with the atomic side of SSFL. There was a launch failure 
involving a rocket launched from Johnson Island, near Kwajalein Atoll in the South Pacific. 
The launch involved atomic warheads. It failed shortly after liftoff and the atomic warhead 
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contaminated everything around it. They brought the engine back up to SSFL. Because the 
engine was one of my engines, I was asked to help sec ifwc could figure out what went wrong. 

My office was at the Canoga Park plant when the engine from the Johnson Island failure was 
brought up to the hill. I was managing turbomachinery engineering at the time and went to the 
hill specifically to look at the turbomachinery to sec if I could detect any problems. I didn·t 
find anything wrong with it. I think the Engine Systems people had already figured out what 
had gone wrong. W c were just making certain that what they had not missed a problem in the 
turbomachinery. Based on what little experience I had up there when I was investigating the 
Johnson Island f~tilure, I was under the impression that they were very cautious. I thought 
maybe they were being overly protective of me. I had to put on a white suit, booties, and 
gloves. I had a badge that you would pass in fi·ont of a Geiger counter to see if I had been 
exposed to radiation. You would check the badge going in and coming out to sec if you had 
been exposed. It is my recollection that they had strict rules about how long you could be in the 
areas. 

I have no knowledge of how radiological materials were handled, stored, or disposed. In f~1ct, I 
never even heard about the accident involving the reactor until years later. Everything that 
happened up at Santa Susana was classified. If you didn't have a need to know something you 
didn't have access to the information. The rocket engine people didn't know what was 
happening on the nuclear side and the nuclear people didn ·t have access to the rocket engine 
information f()r that matter. I probably wouldn't have f()Und out about a nuclear accident in real 
time unless a health emergency was declared. If there were any concems about unsafe 
conditions, the area would have been cordoned off. In the late 1980s a computer tomography 
machine, which was an inspection tool, was installed in the area previously used by Atomics 
Intemational. I made a few trips up there to observe the construction and installation. There 
was never any atomic testing going on during this period. 

VWX was the Facilities person I dealt with on this project. She provided the Facilities support 
in setting up the computer tomography machine in the late 1980s. She did a great job. 

I was involved in testing turbopumps at CTL 1, CTL2, Bravo, and Delta test stands. I was so 
busy with turbopump stuff, I didn't even know about the other rocket engine testing. There was 
a lot going on. The military was pushing us. They needed the IBMs and the ICBMs. We were 
right in the middle of the Cold War. 

Regarding chemical materials, I worked with a lot of trichloroethylene. It was a great cleaning 
solvent and a great de greaser. It didn't have an environmental stigma at the time. I wasn •t 
afraid of it because I had a job in a machine shop during high school where I cleaned machine 
parts with trichloroethylene using my bare hands. rve always felt the furor over 
trichloroethylene was overblown. I know it did a good job at just about everything, including 
taking the skin off your hands. Parts used in LOX systems had to be cleaned thoroughly to 
remove any hydrocarbons left by the fabrication processes and ·triclor" was the best cleaning 
agent available. 
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I really don't remember where we stored the stuff. I think it was stored in metal cans. I don't 
think it was stored in plastic containers. It may have been delivered to us in 55-gallon drums. I 
wasn't involved in transporting or storing it. 

There \VCrc two groups on the hill: the development people and the test people. I was in 
Turbomachincry Development. The development people directed the test people regarding 
which tests to run. The test people then supplied the materials, operated the test stands, and did 
maintenance on the facilities. I wasn't involved in the management of chemicals. I wouldn't be 
surprised if someone just poured trichlor 0:1 the dirt \Vhen they finished cleaning something 
back in those days. It wasn't considered haz::mious. It didn't even occur to me back then that 
we shouldn't do something like that. Maybe l lead a sheltered life. 
I was aware of some off-normal events. I remember an accident investigation involving CTL-4 
in the mid-60s. They were using UDMH and NTO as a propellant and a test stand blew up one 
morning. It killed a couple of guys. YZA \\as the chief engineer at the time and asked me to 
be his rCJ'rescntativc on the hill during the investigation. 

I remember another incident that occurred at Delta 3 one night. They were testing 11uorinc. 
which is a great oxidizer but a miserable chemical to handle. '{ou got more for your buck with 
it than \\·ith liquid oxygen. A fluorine leak occurred somewhere in the piping system. I was 
testing turbopumps at Delta 2 on second shift. Fluorine has a strong odor (they put fluorine in 
public water systems to help your teeth, but its smells bad). At any rate, I remember the Test 
manager, BCD, came roaring over in a jeep and told everyone to get out. To my knowledge, no 
one ever had any ill effects from that event. I don't remember what they did with the f1uorine. 
They probably drained the tanks. I don't know where they drained the fluorine to, to the 
ground maybe or they could have brought in hazardous handling rigs, but I don't think so. I 
don't think they existed at the time. 

There is a difference between getting a strong smell and suffering ill effects from it. For 
example, when I was a kid, my father's machine shop was in an icc plant that used ammonia as 
the refrigerant. That building was built in 1900. It was an old place that had lots of leaks. We 
smelled ammonia all the time and had no ill effects. 

Kerosene, oxygen, and nitrogen were the highest consumption liquid materials used that I 
worked with at Santa Susana. Nitrogen was an inert gas used to pressurize tanks, but is not 
hazardous. 

I do remember we had these big water cooled flame buckets that deflected the rocket flames 
away from the ground. The engine exhaust produced a lot of soot which flowed downstream 
with the flame bucket water. The soot from the Alpha and Bravo areas flowed into ponds. 
There were fish in the ponds but they weren't very appealing because they were all black from 
the soot. We didn't consider the soot to be toxic. 
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I didn't need (or get) a lot of training. We were all learning as \ve went along. Most of the 
training we did get vvas safety training for the test stands. Each test area had a system of lights. 
Red meant a test was underway, yellow meant a test was about to begin. Green meant you 
could enter. I didn't have any materials handling training because I wasn't doing that type of 
work. 

They had a liquid oxygen plant up there fiJr several years. It was between Area I and Area ll. 
So we had our own, local source of liquid oxygen. Kerosene came up in tank trucks. We 
handled similar to the way gasoline is handled at a gas station. It didn't require anything 
special. 

There were very few liquid oxygen accidents. One happened at Bravo 2 on a day with very low 
humidity. A layer of the liquid oxygen was floating as vapor close to the ground. It wasn't 
visible - it looked just like air. A guy came out with a cigarette and threw his cigarette butt on 
the ground. When it hit the liquid oxygen layer, the asphalt flared up. When he stepped on it to 
put out the fire it flared around his shoe. I heard the story, I didn't sec it. The mechanic lost a 
pair of shoes but wasn't hurt and but there was no environmental damage. 

There were company policies. There were a hundred rules and regulations. These were more 
focused on aiq1lane plants than on rocket plants testing. It was against the rules to sleep in the 
airplanes. This didn't have much bearing on us in the rocket side, but because we were part of 
North American Aviation, it was one of the mlcs. They could fire you if you racked up too 
many violations. A lot of the mlcs were more f()cused on what we weren't allowed to do. They 
didn · t allow tardiness or insubordination. The rules were mostly related to personnel issues and 
didn't guide how we were supposed to do our work. 

We documented a lot of our activities. We recorded what we did in logbooks. We generated a 
lot of reports. Later, briefing charts replaced reports. The briefing reports went to the 
government, our customer. The government was paying for everything we did and each 
program had its own special requirements for reporting. They reports and briefing charts were 
kept in files in the program office. We also had to do progress reports and monthly reports. A 
lot of the files got trashed after we moved them around too many times. I kept my own reports 
in my file cabinet through about 1965. Almost everything was classified up to about 1965. I 
had a secret clearance, but I still didn't sec everything. Files were organized by department. 
We saw things on a need-to-know basis. When I was in the Arn1y, I was in the security 
division. 

I was involved in developing turbopumps for the rocket engmes. I worked on the Navajo, 
Jupiter, Thor, Atlas, H 1, and Shuttle rocket engines. 

The impression I had was that they were very careful with the nuclear stuff. The nuclear stuff 
was not very forgiving. There was a heavy emphasis on safety. They were conscious that they 
could hurt people and they didn't want that to happen. On the rocket side, we needed hardhats 
to go to a test stand. They were not designed for people as tall as me; I am 6 foot 4 inches. 
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We always documented what we did. In all of my years, Rocketdyne was a very open technical 
organization. There was very little political maneuvering. We could argue on a technical level, 
but that didn't carry over to the personal level. We got along like a team. 

One of the wonderful things about working at the place is that we were all looking for the truth. 
We didn't want to do something wrong; it didn't make any sense to proceed with a test if we 
were going to do something wrong. We were interested in learning together. It was a fun place 
to work. 

Trichloroethylene was no big deal. It was like how cocaine used to be in Coca Cola and 
doctors used to prescribe it; they thought it was good for you. We didn't know what was bad 
for us. We weren't afraid of it. 

They worked more with chemicals in the research area. They developed solid propellants for 
armament rockets like NASTY, NAKA, and NALAR. The NA part always stood for North 
America~1. I don't knO\v what the rest of the letters stood for. The solid propellant rockets had 
fins on the back to spin-stabilize the rocket. They had an explosive war head on the end. 

I have a book about Rocketdyne, written by Robert S. Kraemer in 2006. It's called 
Rocketdyne: Powerinu Humans into Space. It provides a lot of the history. 

I am not familiar with the Area 4 Sodium Bum Pit. I do know that sodium burns when it comes 
into contact with oxygen. It would seem like that may have been a place to get rid of sodium. I 
don't know what the result of that would be. I don't recall hearing about a surface disposal area. 
I would have probably heard about that if it existed. 

I was told there was an area west of the old Area I engineering building where old rocket 
engine parts were used as fill. (Some of the old engines had gold in them. We had a lot of 
failures over the years; we blew up a lot of hardware. The engine parts became junk once they 
failed. It wouldn't have paid to have them hauled off. There was a long old building that was 
used as an equipment lab on the left side of the road and the engineering building on the right 
side. Just past the engineering building, there used to be a canyon that isn't there anymore and 
I was told they used scrap rocket engine parts to fill it in. 

Most of the test stands have been taken down. If we had a propellant tank, before we scrapped 
it out, I am sure we would have cleaned it out first. 

Once we had a contract to build two tanks, one each for NTO and for UDMH for the upper 
stage engines on the USAF Manned Orbiting Laboratory (MOL) program. They were designed 
with bladders to be squeezed. The pressure outside the bladder pushed the propellants in the 
bladder into the engine. They were built at Canoga Park but I don't remember if they were ever 
tested at SSFL. If they were it was before I came on the program and the tests would have been 
conducted in Area 4. But nothing was ever thrown into the scrap heap until it was 
decontaminated first. 
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In my experience, Rocketdync was always very careful. 1 have to believe that Atomics 
International was the same way. It was a culture that came clown from North American 
Aviation. 

I don't recall any problems with any tanks, where the tank itself was a problem ... Most facility 
tanks had to be designed with a I 0 to I safety factor. Flight weight tanks were lighter than 
what we had on the hill. They rely on the pressure provided by the propellants for structural 
integrity. They only had to last until they were emptied. We never tested any flight weight 
tanks up there. Our facility tanks were very beefy. 

I loved working up there. I can't think of anything that \vm!ld have been more interesting to 
me. The government wanted these ballistic missiles. The public wanted us to be successful. 
The engine testing would rattle the valley. They knew it would help keep the Russians from 
bombing us. Now, they are not doing any more rocket testing here. 

During the Cold War, the govemmcnt wanted missiles bad. The contracts were cost plus. We 
didn't worry too much about costs. There were incentives for us to build lots of test stands. In 
1958 or 1959, there were 18 large engine test stands. They were firing all the time. It was a 
phenomenal time that will never be repeated. 

I retired in 1992. I was out for about three years, and they asked me to come back. Boeing was 
developing a "'f1ex force." There were not any benefits except you could add to your pension. I 
worked on the RX68 engine - a gas generator cycle engine they were planning to use on the 
next moon mission. 

I was a nuts and bolts guy. The one thing I missed the most once I retired was the interface 
with the people. EFG was the president of the company when I hired in. He was much loved 
by everyone. Everyone felt he was looking out for them, personally. 

I remember the DC electrical generator for CTL-1 came out of a Pacific Electric substation. 
The Pacific Electric streetcars were the early rapid transit system in Southern California. The 
valley line ended at Shoup and Victory. There were double tracks running down Sherman 
Way. It was a magnificent system at one time. I rode it to school during junior high and senior 
high school. 
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I worked for Atomics International at Canoga Park, Califomia from 1961 to 1973 as an 
engineer with the SNAP 2, SNAP I 0/1 OA, S8ER, and STIR programs. Prior to my time at 
Canoga Park, I worked on the OMRE, SPERT, MTR, and SL-1 for Atomics International in 
Idaho Falls (1957-1961) and for General Electric in Hanford, Washington (1951-1957). I 
provided a brief chronology of my work history to the interview team. (I also showed the 
interview team a scram button that was removed during decommissioning of the STIR facility, 
a pneumatic tube for collecting samples, and my QA stamp, which was the first neutron 
radiography level 3 stamp ever produced.) 

I worked on SNAP 2 and SNAP 10/1 OA in Building 24. The SNAP 1 OA program became 
SNAPSHOT, the first nuclear reactor in space. I was involved in calibrating the reactor 
instrumentation. The SNAPSHOT program ran for less than 30 days as the DOD collected all 
the information they wanted from the program and then shut it down. SNAPSHOT has a 300-
year orbit and is still in space. 

I worked on the S8ER in Building I 0, which was much larger than the SNAP I 011 OA reactors. 
But after 2 years, the S8ER was shut down. I was an altemate engineer in the Building 12 
critical facility, where all of the free plutonium in the world was located at one point. 

Most of my work at Canoga Park involved the Shield Test Facility and Shield Test and 
Irradiation Reactor (STIR) in Building 28. The Shield Test reactor was a 50 KW reactor. It 
was shut down and converted to a 1 MW reactor, which became the STIR. The STIR was used 
to conduct inadiation tests for the Jet Propulsion Laboratory. Samples for this testing were 
handled quickly as the half- life of isotopes involved was just minutes. Under the STIR 
program, I conducted studies on shielding, neutron activation, and neutron radiography. 
Neutron radiography was my primary research in the early 1970s. I worked on neutron 
radiography of electronic explosive devices for the Satum and Apollo space programs, 
including Apollo 7 through Apollo 17. An issue of the North American Rockwell Corporation 
joumal Skyline shows examples of how neutron radiography can be used in non-destructive 

Redacted 



examination. The radiograph of a motorcycle was my son· s motorcycle. The radiography left 
the motorcycle slightly irradiated and an AI health physicist noted I could not take the 
motorcycle home right away. 

I was also involved in non-destructive ultrasonic and radiographic testing of reactor vessels. 
was part of a team that built a skate to move around the pressure vessel of a reactor and 
electronically transmit information back to the engineers. This system was developed at Santa 
Susana and then applied to the testing of railroad cars in Louisiana. 

In 1973, I was part of a team that went to Sandia National Laboratories in Albuquerque, New 
Mexico to conduct studies on weaponry, such as the thermonuclear B61 (Mk-61) Bomb. We 
were known as ··black hatters .. (bad guys that steal weapons) and our goal was to determine 
how dismantled weaponry could be reactivated. The lab had three dismantled nuclear devices 
that we worked on reactivating. We had some assistance in our eff011s in the fom1 of the 
operator·s manual for the weaponry. 

The only incident I am aware of during my time at Santa Susana is the usc of approximately 
two parts per million of potassium dichromate in the STIR cooling tower. Potassium 
dichromate was used to minimize coiTosion, but the state of Califomia came in as the regulator 
and stated it could no longer be used. A phosphate compound was used to replace the 
dichromate compound. 

In the late 1960s, AI underwent a big layoff period. When I was first at the site, there were 
approximately 300 employees, but by the time I left there were approximately 60 people. It 
seemed that every Friday we were having a going away party. A reduction in forces occurred at 
other labs as well, including Argonne National Laboratory and Oak Ridge National Laboratory. 

I wrote the safety analysis rep011 and worked on the engineering of fuel clement removal and 
shipment from the STIR facility. When fuel elements had to be replaced, the used fuel 
elements were placed in a storage rack inside the reactor vessel. New, unused fuel elements 
were taken from the storage vault in the building and placed in the reactor. 

STIR was owned by AEC (now DOE) and used for neutron radiography. When General 
Electric built its own neutron radiography facility, AI decided not to compete with them and 
abandon the STIR for the L-88 reactor. The L-88 reactor was also used for neutron radiography 
and was the first reactor of its kind. 

Documentation from experiments and testing, including rolls from recorders, were packaged 
quarterly and sent to Rockwell Intemational storage facilities that were originally in downtown 
Los Angeles, and moved later to Newport Beach. The Newport Beach facility also contained 
documents from the Nixon library. Nearly 10 years of records from the STIR facility would 
have been sent to one of these locations. 
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In the late 1960s, I recall one day at the STIR facility when we were told to .. shut her down" 
because of what was inteqwetcd as being air emissions from the building stack. We never 
asked questions when told to shut down a reactor, so we did what we were told to do. 
However, the instrumentation and records on the facility were all normal. The readings that 
had set off the alarms were consistent with a bomb, not with nonnal operations of the reactor. 
About a half hour later, it was discovered that the Chinese had detonated a nuclear weapon and 
bllout in the atmosphere had been mistakenly attributed to the STIR facility. W capons testing 
fallout was not a big deal to us, but this instance got our attention because we had to shut down 
the STIR as a result. 

We had a ·•safety firsC attitude throughout AI and this dictated how operations were conducted. 

I never went to the sodium pond, but I am aware of a pnnd in the western portion of Area IV 
used by AI and Rocketdyne to dump excess sodium or NaK used in the S8ER. It would snap, 
crackle, and pop like fireworks when exposed to water. When SNAP piping was steam 
cleaned, you could also hear the snap, crackle, and pop in the piping due to the sodium and 
water reaction. 

Water from the STIR cooling tower would drain into a holding reservoir at the edge of the 
asphalt driveway leading into Building 28. The reservoir would accumulate cooling tower 
water as well as rainwater. A sump pump located at the northwest corner of the test vault 
accessway was used to pump the water over to Rocketdync. After the water was pumped to 
Rocketdyne, AI had no control over it. Rocketdyne conducted regular sampling of the water 
and then released it to the Los Angeles River. AI was essentially a guest ofRocketdync's at the 
site and Rocketdyne could tell AI what to do. Presumably, if there were any issues with the 
water from AI, Rocketdyne would have discussed it with AI. 

During a shielding study test, the intensity of the radiation was so great that a temporary 
perimeter, similar to the caution tape used by police, had to be established outside the regular 
building perimeter. 

My last chore at AI was packaging up and shipping lithium hydride and tungsten slabs to Oak 
Ridge National Laboratory as part of an AEC consolidation effort. The slabs were 
approximately 8 square feet in size and ranged from 1 inch to I 0 inches thick. They were used 
in shielding studies related to a project that aimed to send a person and reactor into space 
together. The AEC began centralizing operations and eliminating duplication. This involved 
moving operations to Oak Ridge, which had a reactor the same size as STIR. 

Radiological material was handled very carefully. I was trained in both neutron radiography 
and explosive devices for my work at AI. The NRC developed .. tech specs" for handling 
radiological material. These specifications were very comprehensive and almost made it 
difficult to build a nuclear power plant as some of the specifications were difficult to achieve. 
Work became more laborious after the tech specs were developed. Prior to the NRC tech specs 
we had operating limits that we had to work under. The operating limits provided more room 
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to operate than the tech specs and allowed common sense to dictate how operations were 
conducted. (I provided the interview team with a document describing STIR operating limits.) 
But after Three Mile Island, the NRC developed the tech specs, which became the way of living 
for nuclear power plants. 

There were no real reactor incidents during my work at AI. If reactor instrumentation showed 
unusual results we would scram the reactor and operate in safe mode. Procedures dictated that 
an incident report would have to be written up. The incident report would be distributed 
throughout the organization and used as a ''lessons learned" tool. An outside team from DeSoto 
would come to critique operations and review the incident report to prevent similar incidents 
from occurring in the future and ensure issues arc handled the same way across the site. The 
incident procedures demonstrate the attitude regarding safety at the site. 

I received a lifetime exposure of 24 rems during my time at Hanford, W A, Idaho Nuclear 
Laboratory, and SSFL. Most of my SSFL exposure was from neutron radiography using 
indium plates that were I 6 inches by 20 inches by 1/16 inch thick. The plates would become 
activated and because of how we held the plates, I received facial exposure. I wore safety 
glasses and a dosimeter that kept daily records of my exposure. During shielding studies, the 
reactor room would sometimes become so hot we had to wait a few months for the radiation to 
subside so that acceptable exposure limits were met. This happened several times, but as a 
result, we never had any abnormal exposures. Objects used for shielding studies were 5 feet 
square of various thicknesses. Materials studied included lithium hydride, depleted uranium, 
lead, and tungsten 

Radiological waste, including contaminated clothing, was disposed at the RMDU in 55-gallon 
drums. Initially, these drums were taken out to sea and dumped, but that practice fell out of 
favor and after than all waste from the RMDU was sent to Idaho for disposal. I am not aware 
of any Area IV waste disposal on site. When projects were shut down, uranium and plutonium 
were transpmied to Idaho for disposal. Beatty, Nevada was also considered as a disposal 
location. 

The only hazardous chemical I recall working with at AI is lithium hydride, but it was 
encapsulated in aluminum and was pretty safe unless the lithium hydride was penetrated. 

The Organic Moderated Reactor Experiment (OMRE) in Idaho Falls was an organic reactor that 
was cooled with an organic terphenyl. A by-product of this was byphenyl to which we were all 
exposed. Additionally, when we had organic spills, such as a spill on the t1oor, we would clean 
it up using trichloroethylene. These organics exposures were considered normal before we 
knew the materials were hazardous. I do know that UCLA did a safety study as a result of our 
exposure, but I never heard the final results. 

Also, regarding hazards, I recall when I worked at the I OOKE reactor at Hanford, I was 
associated with a technical group that perfom1ed coolant studies in a facility called the 1706 
KE. The tests included high temperature coolant operations, which called for use of asbestos as 
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an insulation material. We had a contractor that was good at his work, but sloppy in his 
cleanup, consequently we had lots of loose, airborne asbestos all over the place. This went on 
for two years at which time !left GE Hanford, and I went to work at Rockwell Idaho. 

Lab activities at AI used radiological sources and chemicals handled under a hood. 
Radioisotopes for calibration units were stored in the floor vault and when the STIR f~1cility 

was decommissioned the calibration sources were sent to DeSoto, but I am not sure how they 
were ultimately disposed. 

I was trained by ordnance people at the Downey f~1cility to conduct neutron radiography on 
ordnance devices. I received radiological training by peers at AI. I also received hoisting and 
rigging training from an outside contractor. The people in the AI training department were 
sticklers for training. 
As I recall, everything I did at the SSFL was documented. We had sheets documenting start-up 
and shut-down procedures and kept log books documenting work. All documentation was 
retained at the storage facility in Los Angeles or Newport Beach. 

I think the sodium burn pit is the same sodium pond I referred to earlier where excess sodium 
and NaK was sent for disposal. I am not familiar with the service disposal area or any leach 
field or septic systems. I am not aware of liquid material being disposed down floor drains. I 
don ·t recall any issues with drainage systems or tanks other than two Rocketdyne guys that 
were killed when they entered an underground vessel that contained nitrogen gas. The Old 
Conservation Yard was a junkyard where lumber was deposited. One employee took lumber 
from the yard to build a house on the Colorado River in Nevada. People could bid on items in 
the junkyard in an auction. 
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I worked for Atomics International fi·om 1962 to !9(J5 in the Building 20 hot cell, and the 
DeSoto facility. I also did some hot cell \York in the SRE cleanup, removing some fuel rods. 

I handled radioactive material all the time in the hot celL 

I was young when I started and didn "t know what I was doing on my first day. There was a 
pretty rapid learning curve, but I was impressed with the operations of Atomics InternationaL I 
was impressed from one end of the facility to the other and thought operations were very well 
thought out and facilitated. The key was safety in handling radioactive materiaL I was quickly 
indoctrinated into the hazards of what I was working with. I had some basic knowledge, but I 
did not come to my job with all the necessary knowledge. I think we had a unique operation in 
the hot ceiL There was the potential for bad exposures if something went wrong. But I thought 
the design of the building vvas well thought out and engineered with safety in mind. Safety was 
pretty much the number one concern and everyone I knew took safety very seriously. 

Anything that occuncd that was not planned was very minimaL From my experience any non
planned events were easily handled and rectified. There was constant monitoring. and the 
health physicists (HPs) in our building \vere constantly monitoring everything, including 
keeping track of our doses, and various areas of the buildings. The building contained separate 
areas that required different safety protocols and levels of personal protection. Areas were 
temporarily marked off with ribbons or tape occasionally so you knew not to go into a certain 
area unless you had the proper protection. Even if a temporary area had to be set up, it would 
have been well marked with tape or roped off When you crossed into a certain area you had to 
abide by its dosage rates, cleaning standards, or protective clothing requirements. It might have 
seemed like they were going overboard now and then if you didn't know what they were 
dealing with. They took it seriously. 
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I am all for the company. I had a pos1t1ve experience at Atomics Intemational. My wife 
worked for Rocketdyne for 27 years and my daughter has about 27 years with Rocketdyne as 
well. My family has had a very positive experience with J\1 and Rocketdyne. 

I know there may have been things that weren't done correctly, but part of that is probably a 
lack of knowledge at the time. As science progressed we were better able to predict outcomes 
and hazards. I feel Atomics International was very responsible and encouraging toward safety. 
I can't fault them for anything. 

I did live in Simi Valley for a while and I do kmnv what is going on in the community. I think 
some members of the community are what I call "Green Wecnies." I thoroughly believe in 
environmental protection, but I also believe in common sense. There are people that go 
overboard and they go overboard without the proper knowledge of the situation. 

I would definitely disclose any infonnation I had on potential contamination if I had it, but I 
just don't have any knowledge of this. 

I was interested in the SSFL community activities as a citizen of the area, and as an employee 
of the Ventura County Fire Department. I was even involved in some local politics and I know 
what the people have been saying for many years. Honestly, I am surprised this is still going 
on. The site was cleaned up and! thought that would be the end of the community frustrations, 
but even that did not satisfy everyone. I don't know what is still up on the hill today. 

I took my work and the hazards associated with it very seriously. I knew the risks and we took 
the appropriate precautions. I don ·t see with the knowledge we had at the time, and probably 
even now, how they could have done a better job. We had certain jobs to do and there was a 
small percentage of risk associated with those jobs, but you assumed that risk with the job. 

I was in the Air Force as a jet mechanic and I took my job very seriously because I knew that 
other people's lives depended on me doing my job properly. I had that same mentality working 
for Atomics Intemational. Sometimes things didn ·t go exactly as planned, but if there was a 
potential exposure it would have been seconds, maybe minutes, but you knew what the 
exposure would be and you had a dosimeter, a film badge, and a hand meter. In some cases, a 
health physicist may be right there behind you with his own meter. I felt very well covered and 
secure with regard to health and safety monitoring. 

We dissected the fuels that came out of the reactors in the hot cell and would run tests on them. 
We would take the fuel out of its casing, cut it apart, and take various measurements as our 
work dictated. I also worked in fabricating the fuel down at the DeSoto facility. I worked at 
two buildings in DeSoto. I am not completely sure of the numbers, but I think I worked in 
Building l, the main building facing DeSoto A venue, and another building behind Building l. 

I didn't machine any fuel at DeSoto, but we would pick up fuel from the machine shop. I think 
the machine shop handled beryllium. Safety rules dictated that we report any movement of fuel 
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from building to building. W c had to have movement of fuel authorized and they had to keep 
track of how much fuel was in any one location to prevent potential danger. We knew we 
couldn't have more than a specified amount of fuel in any particular location at a time. We 
would have to make a phone call to get permission to move the fuel. I assume they checked the 
load in the area and then told us whether we could move the fiJcl. 

Handling the fuel from the machine shop at that stage was not particularly hazardous. You had 
to wear gloves and prevent contact with the skin. Sometimes you would have the fuel installed 
in an air-controlled atmosphere. Although I didn · t machine the fuel at DeSoto, I weighed and 
measured it. I can't remember for sure if we cleaned the fuel when we got it or when we 
finished working with it, probably when we finished working with it, but I am not positive. In 
retrospect, I think the cleaning process was the only part that could have been done better. W c 
used trichloroethylene, a cleaning solvent used throughout industry. Current knowledge tells us 
that this wasn't the best chemical for the environment. But we were using the chemical in a 
little glove box, not in any huge machine. At DeSoto, we were just one line in the fuel 
machining and fabricating process. We ran tests and collected measurements on the fuel which 
had been cut into various lengths before we received it. This \Vas done to collect baseline data 
for comparison with fuel that came out of a reactor after usc. There were records associated 
with each fuel rod and they were numbered on the end. We would take measurements on each 
segment of the fuel that would later be assembled to form the fuel rods. 

The only time I ever had a problem that scared me I was working at DeSoto. We were putting 
fuel into the cladding and then a welder was going to seal the fuel in the cladding. We had to 
load the h1el inside a controlled atmosphere. I think it was a nitrogen atmosphere. We had to 
purge the atmosphere, get it under a vacuum, purge again, and then fill it with nitrogen gas. 
Once the fuel was loaded into the cladding, we filled the cladding with NaK and/or sodium and 
then the cladding could be sealed by the welder. The glove box I worked in had an access port 
that was also atmospherically controlled. Under an inert atmosphere, we would clean the glove 
box out. I think we did a dry clean of the glove box first, and then used acetone and damp Kim 
wipes for the final clean I think. I was at the last step of the process and loaded the damp Kim 
wipes into the glove box. I went to stick my hands in the glove box when a big explosion 
occurred. 

The explosion occurred because there was still a speck of sodium or NaK in the glove box and 
it reacted with the moisture from the Kim wipe. There was also acetone vapor in the 
atmosphere and once that flashed it caused a big explosion. I was very lucky in that I had not 
closed the access port so the explosive gases had a place to vent. It looked like a rocket engine 
with flames shooting out of the access port. That is the only major incident that happened to 
me, but I wasn't exposed to any radiation. The use of acetone may have been the biggest safety 
factor involved in that incident, but not being a chemist, I wouldn't know what other chemical 
was available to do the same type of job. 

I cannot think of any similar large incident that occurred at SSFL. There were probably a lot of 
little things that occurred at SSFL that were unusual, but nothing that wasn't at least anticipated 
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at some point as being possible. For example, say you dropped a piece of fuel, you would have 
to stand back further maybe, reassess exposure issues, and clean it up. So if something that 
happened that was unplanned there were still procedures in place to deal with the situation. 
This was in the hot cell, so it was not in an open area. I did remote fabrication and machining 
of different parts at SSFL. So an unanticipated event in my work could have been dropping 
something from the remote manipulators onto the hot cell floor. The remedy for the situation 
may have involved something like moving things around and getting an overhead crane to pick 
up the dropped object. The remote handlers made things more complicated and clumsy. but we 
had procedures to deal with unplanned events. 

You try your best to anticipate potential problems and avoid them, but things happen as they 
would at any job. 

Worker health was protected differently depending on the area. You had cloth masks that went 
over the nose as one level of protection and then a more hazardous area may call for fully 
sealed air supply masks with face pieces. You may wear layered clothing depending on where 
you were working. You may wear a lot of layers in the most hazardous area and then shed 
layers as you moved through scaled cntryways into less hazardous areas. The clothes, such as 
coveralls, gloves, or boot covers would be bagged in each area and go into separate 
contaminated collection bins. I don't know if they had a hot laundry facility or not. 

I don't know of any disposal of radiological material on site. Disposal occmTed either in a 
metal drum for regular trash or a lead, steel, or concrete container built specifically for the 
contaminated waste. Radiological material would come into the facility in a protective 
container and go out in the same manner. Sometime we shipped fuel rods back out to an off
site storage facility, but I don't know where that would have been. Most of our fuel came 
originally ti·01n Hanford, Washington or a site in Idaho. 

I don't have any knowledge of radiological spills, leaks, or dumping, certainly nothing illegal. 

The only thing I was aware of was the disposal pond for sodium. I never saw anything first 
hand, but I knew of the location of a pond, also known as the Sodium Bum Pit. I heard that 
they would throw the sodium out there and "let it do its thing," that is, explode when it hit the 
water. I assumed it was uncontaminated sodium, but I don't know that as fact. I never saw 
sodium put in the pond when I was at SSFL. Later in my life, when I was working with the 
Ventura County Fire Depmiment, I saw training demonstrations of sodium reactions and we 
worked closely with Rocketdyne's Fire Depm1ment. They would often instruct us because they 
worked with much more hazardous fuels on a daily basis than we did at the Ventura Fire 
Department 

I know we used trichloroethylene and acetone and probably some other chemicals at the hot 
cell. Chemicals were stored in metal, fire resistant containers. As far as disposal, they were all 
shipped out in plastic, metal, or glass containers depending on the chemical. I don't remember 
exactly how we disposed of chemicals. We took out whatever we had to take out and followed 

Redacted 



our established rules f()r that. You would monitor the waste f()r contamination levels and 
dispose as appropriate. In the hot celL particulates would be swept up and put in the 
appropriate container. Damp wipes would be used as another level of cleaning, and finally you 
would go in with your cleaning chemicals. Contaminated solids would go into appropriate 
containers. Any contaminated liquid waste would go into the building's contaminated liquid 
waste collection system. 

Building 20 had a liquid waste collection system and a gas filtration system. I don't think 
anything left the building immediately. Sanitary waste went to the sewer system. but 
everything else went into the building's own built-in disposal system. Everything was filtered. 
The basement of Building 20 contained the filtration system. The hot cell and the area outside 
the hot cell was kept at a negative atmosphere. Air would be sucked into the hot cell and then 
into the basement containment filtration system where eventually it was cleaned enough to be 
vented out. 

I am not aware of any unusual occurrences relating to chemicals other than the incident at 
DeSoto I mentioned earlier. I am not aware or any on-site disposal of any hazardous chemicals. 

As far as policies and procedures go, as a new employee I was told what my work would entail 
and the purpose of it. We had sessions with the l-IPs and they explained the types of radiation 
and effects of radiation. We watched training films. We leamed how to avoid exposure, how 
to safeguard ourselves, and how to use and read the safety instruments properly. We also 
learned the limitations or the safety instruments. We had various training session on different 
things. I think the training may have changed over time to respond to issues that arose. I'm 
sure I read manuals as well. The company culture was such that we complied with the rules. 
We knew what we were dealing with. I was pretty low on the totem pole, but I worked with 
very intelligent people and had all the confidence in the world in them. I think safety was on 
the top of everyone· s mind. 

I also received on-the-job training. I had a good mechanical background before I came to AI, 
but working there around knowledgeable people and discovering how much I didn't know 
motivated me to go back to school. I took an algebra class through what is now Ventura 
College while I was still working at AI. 

I never saw or heard of anything being buried on site as SSFL. Now, I have read some things 
on the site, but I don't know anything from personal experience. 

We documented our work at SSFL through photographs and ledgers, maybe notebooks as well. 
Everything was documented. You pretty much did you job and wrote it down. I don't know 
what happened to these records after I turned them into the boss. 

If there was any disposal down toilets or floor drains it went into the building's collection 
system. 
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I think a regular disposal team used the Sodium Burn Pit, but I was never there to see anything. 
I do not know anything about a surface disposal areas, leach fields, septic tanks, discharge 
locations, storage tanks, or gas holdup tanks. I vaguely recall the Old Conservation Yard as a 
disposal area. I can "t really say anything for sure about it though. I remember a scrap yard on 
the west side of the road coming into the site. 

I was not aware of any problems with underground pumps, sumps, storage tanks, piping, sewer, 
or drainage systems. 

I was primarily up in Building 20 on the hill. As far as I know everything in this building went 
through air processing contained beneath the building. The building was self-contained, I can·t 
remember but I think there may not have even been any windows in the building. If something 
needed processing it was processed internally before being discharged to the atmosphere or 
shipped ofT-site. There were a lot of below grade processing features at Building 20. 

At one point I also got involved at SRE. As far as I remember we were down below in SRE"s 
hot cell. I believe I was handling the fuel rods and getting them ready for off-site disposal. 
This was after the SRE was shut down. I also was probably involved in cleaning up the SRE 
hot cell afterward. I got sent over to SRE because of my skills and experience working with the 
remote manipulators. 

I know I received some level of exposure while working at AI, but that was part of the small 
risk I assumed taking the job and I was not concerned about it. I remember having to scrub my 
head one time because some speck of radiation was found when they ran a meter over my head. 
You would have a final check before you could come out from a hazardous area to a 
nonhazardous area. You would have to run a meter all over your body to confinn you were not 
bringing any radiation into a nonhazardous area. They wouldn"t let you out of a building until 
you had no detections on the meter. Otherwise, you would have to go back and shower to 
remove any radiation. There must have been hot and clean showers too now that I think about 
it. 

Overall, I had a wonderful and interesting time working for AI. I really enjoyed my job. 
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I worked at ETEC starting in about 1977. I had worked down at Canoga Park facility with a 
lead engineer that I was familiar with. He started up a new instrumentation group at SSFL and 
I requested a transfer to go up on the hill too. Later I transferred back to Rocketdync. I think I 
worked at ETEC from 1977 to 1985 (about 7-8 years). 

I was an instrumentation engineer. I tested the various sensors that were to be used in the 
sodium cooled reactors to evaluate their performance, dependability, and reliability. I tested 
level, temperature, and leak detection sensors, made mostly in the US, but some from Germany 
and possibly a few others countries as well. Before I went to work for Rocketdyne and 
Atomics Intemational, I had worked for an electrical heating company in the Pittsburgh, PA 
area. Due to my electrical heater experience, I specified the types of heaters to be used, 
approved drawings, purchased heaters, and ensured the heaters were installed correctly on 
various tanks and lines. I was the resident expert on electrical, tubular heaters, but my primary 
responsibility was in testing sensors to evaluate how well they performed under different 
working conditions. I worked on small projects helping others with heaters or liquid level 
sensor devices. I also wrote repotis on heaters and liquid level measuring systems and provided 
them to DOE. 

I worked in an engineering building; really, it was a group of trailers across the street from the 
Instrumentation Lab. Later they built a more permanent engineering building adjacent to the 
trailers and I moved into that building. I also worked in Building I 04, which is where I think 
most of my work was conducted; there were sodium tanks in that building for us to use for our 
testing. 

I did not work with radiological materials, nor did I wear a film badge. 

I did not handle any hazardous materials. I did not work around any hazardous materials unless 
you count sodium. I never handled sodium but I worked around it. I never had to wear any 
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protective clothing for my work. I did not knowingly work around anything that I considered 
hazardous to me personally. 

I know of an area where they had a reactor that had some sort of meltdown and they closed it 
and put asphalt over top of it, but that was prior to my time on the hill and was all gone by the 
time I worked up there. I was not aware of any radiological spills nr leaks while I worked up 
there. I do not know of any chemical leaks or spills up there that would be hazardous to people 
either. 

There was a chemical laboratory - but I rarely went in that building. I believe it was the 
general practice to put hazardous materials into 55-gallon drums that were eventually shipped 
off site. Since I did not do that mysc!C I am just telling you what I was aware of. They were 
very careful up there. They had very strict procedures as to how things were done, such as with 
the handling of liquid sodium. It was pretty rare circumstance that anything went wrong. 

I did not need much training for what I did at ETEC as I had a lot of experience from prior 
positions. My supervisor did make sure I understood the CO!Tect procedures for everything, but 
I did not need any special training. W c got on the job training for how to f()llow the 
procedures. 

A typical experiment would involve putting liquid level sensors in a proper position in a tank. 
In Building I 04 for example, we would raise and lower the level of sodium in the tank and sec 
if the sensor responded properly. We would test the sensors under different temperatures to see 
if that affected performance. We would test the perfonnance and reliability of the various 
sensors and then write a report of the test results. 

We obtained a lot of data, and gave that data to DOE in the fom1 of reports. The original report 
went into the DOE library that was north of the administrative building for ETEC. Three 
women worked there. One copy was in the library, one copy we kept in our building, and one 
copy went to DOE. The results were not sensitive, we were just repotting on how the 
instruments performed, so we did not control the distribution of the reports. I do not know what 
DOE did with the copies of the reports once we gave them to them. 

Once or twice a year, someone from DOE-HQ in Washington, D.C. would come up to check on 
what and how we were doing. I would demonstrate how I tested the various sensors and 
heaters. 

Virtually everything we did at ETEC had a purpose. 

We tested the sensors to see if they operated properly. We tested to make sure they detected 
leaks. We created leaks on purpose to see if the sensors would detect the leaks. We wanted to 
know if the sensors were working properly. We detected leaks because we caused leaks - it 
was purposeful to test the sensors. 
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I would recommend that you talk to others that worked at ETEC during this same time period. 
The others may not have responded to the oppm1unity to be interviewed since it came in the 
fonn of a letter. It might be better to give these other workers a telephone call; it may result in 
a more positive response! (Names of a few other engineers were provided.) 

There was one building at ETEC that had a fence around it and barbed wire on top. They 
reprocessed fuel rods or something, but I never went ncar that building I just saw it as I went on 
my daily noon time walks to the water tmver to get some exercise. It was the only building 
considered to be dangerous that I knew of. I did walk by the sodium burn pit now and then. 
Occasionally, there W<luld be a dead anim~d in the pond. The sodium burn pit was a pond -
sodium ignites wh·-~n it comes into contact \Vith water. They would put items that had been 
contaminated with sodium in there to bum the sodium off. It was a controlled situation when 
they did it. I did not observe it; in f~lct, I think it happened pretty rarely. It was not a pretty 
place. 
I worked in Buddin~: I 04, the instrumentation lab, where my primary work occurred. I went 
inh' most of the buildings at ETEC because I had associations of various kinds with different 
experiments goi!1g on, but I was never in a place where hazardous chemicals were being 
handled that I knew of. 

There had to be some leach fields or septic tanks on site. I do not know where water went. The 
water on site was n·Jt potable. W c drank bottled water in all of the buildings. 

I know about the old conservation yard. It had mostly metallic junk, stuff that was no longer 
needed. I would go there to sec if there was anything I could use - like tanks or piping - to 
save money. They encouraged us to check there before we ordered anything new. There were 
occasional items that could be reused for other experiments. 

There was a large fuel tank, I think it has been removed, that was full of oil that they used for 
experiments. An oil line connected the tank to one of the buildings. 

There were various types of sodium tanks at ETEC. They were aboveground, as they had to be 
heated and insulated. They had trays under them to capture any leaks. Of course, there were 
sensors to detect any leaks as well. They had trays under them just in case. There were a lot of 
safeguards to prevent sodium leaks in place by the time I worked up there. 

Air contaminates sodium. They did not want to contaminate the sodium. Leaks were not good. 

Of course, we caused leaks so we could observe the results. We wanted to see if we could 
cause a fire or an explosion. The leaks were purposeful. We made them for experimental 
purposes. They were purposeful leaks. 

You may be aware that there is a comer of the San Fernando Valley where an unusually high 
number of people have been diagnosed with cancer. My ex-wife claimed that she had cancer 
caused by exposures she received as a result of working up at SSFL. I was tested annually 
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after I worked up there. Now that I am no longer working up there, I am not tested. I try to pay 
attention to what is going on at ETEC with the cancer cases so I can determine whether I should 
be concemed. 

I am amazed at the reported costs of cleanup at SSFL. I am afraid it is a bit of over-kill. It is 
hard to believe there is suflicient contamination up there to require all the cleanup going on. I 
do not know how they can spend so much money to clean that place up. 

I am concerned that they will never get it cleaned up to everyone·s satisfaction. I pay taxes and 
the money being spent on this clean up docs not seem justified. 

To the best of my knowledge, no one pmvoscfully caused any contamination. While I still 
worked up there, they would bring a trailer on site every so often and I participated in voluntary 
medical testing, with tests such as breathing into a tube to test our lung capacity or blood tests. 
We would only hear about results if the results were out of the normal range. I was told that I 
tested fine. 
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I worked for Atomics International (AI), Rockctydyne, and Boeing at the SSFL hom 1957 to 
1989 for a total of 32 years. I had worked in almost C\ cry building on the hill by the time I 
retired. I was a mechanic, an MTS3, and then the Engineer in Charge (EIC) at the RMDF. 

I first handled radioactive material in about 1965 when I worked in Building 5. We had been 
doing heat transfer studies with loops using non-radioactive materials. Then we received 
radiologically-contaminated organic material for use in our loops in Building 5. That was my 
first encounter with radioactive material. 

I received schooling and training on how to handle radioactive materials and what we were 
expected to do before we did anything. By that time, the AEC was coming up with all sorts of 
rules so we could protect ourselves and the company. I was under the impression that before 
1965 safety had been much more lax. But by the time I was involved in handling radiological 
materials, the AEC had established some guidelines for safety. For my entire time at the site, I 
was always under the eyes of an HP (health physicist). 

I worked for Rocketdyne from 1957 to 1960. In 1960, they laid off 10,000 people and I was 
one of them. I had worked for one of the Von Braun engineers who had come over from 
Gennany. He and I were friends and he helped me get a job at AI in 1960. My initial years at 
AI were spent working on heat transfer studies with loops. At first we worked with organics 
and not radioactive material. We would go into a room full of pipes and cover them with 
asbestos. The asbestos would be thicker than all get out. We didn't know at the time that 
asbestos would later tum out to be a hazard. That was one of the health and safety changes that 
occuned during my time at SSFL. 

During my days at Rocketdyne, we used lots of trichloroethylene and acetone to clean engine 
parts and didn't wony about where it went. We used every kind of chemical known to man at 
Rocketdyne. I was a crew chief in gas generation at CTL-2. We would stand on a grated 
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platform about 10 feet fi·om the ground and usc chemicals to clean the rocket engines. All the 
chemicals \vould drain down from the test stand into a holding pool of water located below the 
grates we were working on. The pool would drain to holdup ponds outside the buildings. The 
fire department would then come along about once a month and set the ponds on fire to bum 
any chemicals ofT. 

Over time the safety got more stringent and we had more trammg. We eventually started 
catching any chemical runoff and putting it in barrels. A group was created to handle waste at 
the site. There was an evolution of safety in my 30' years at the site on both the Rockctdyne 
and AI side. 

When I first started working with radiological material in Building 5 we had safety procedures 
to follow. We had to dress appropriately and we had to protect the area we were working in by 
controlling access. You had to clean the area when you were done and put radioactive waste in 
RA (radioactive) disposal containers. The door going into the lab had radioactive stickers to let 
everyone know that it was a radioactive lab. 

Dressing appropriately for radioactive work in Building 5 included shoe covers, coveralls, a 
soft hat or head gear, and a couple of pairs of gloves. I didn't have to wear a respirator in 
Building 5. I always wore a film badge and dosimeter my entire time at AI. Those were 
standard issue at AI even before I worked with radiological material. I was told that I got the 
most radiation of anyone who worked at Rockctdync. We were supposed to wear the film 
badges at work, but it was like our company badge and we got so used to it we put it on all the 
time. A few times I even wore it home. 

The level of radiation was so low in Building 5 that time limits for exposure were not in place 
yet. Most of the contamination in Building 5 was alpha contamination so it wouldn't penetrate 
very far. I did have blood and urine samples collected at least once a year while working in 
Building 5. When I later moved to the Hot Lab, I was monitored monthly because I was 
working with more radioactive material. There was a monitor at the entrance of the radioactive 
lab room and you were expected to monitor yourself entering and leaving the lab. I don't 
remember if there was a building alam1 for Building 5. The radiation levels were low m 
Building 5 and there were no reactors in the building. I never received any exposures in 
Building 5. 

There were 13 reactors on the hill over the time I worked there. I didn't work in any of the 
reactors when they were operating, and I didn't handle radioactive material until the coolant 
went to Building 5. 

I moved to Building 20, the Hot Lab, after my time in Building 5. That became my primary 
place of work. That was a high radiation lab and Building 20 did have a building alarm. You 
had to sign in and out of the building near the entrance. The health physics office was near the 
entrance as well and you would go there to get a film badge or dosimeter before leaving the 
lobby if you didn't already have one on. Building 20 had all kinds of barriers because there 
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were different levels of radiation in the building. If you were in the operating gallery you 
didn't have to wear any protective clothing, unless you were handling something that could 
penetrate the walls. If you were on what we called the backside of the building, or the service 
gallery on this floor plan I have, you had to be fully dressed with coveralls, gloves, and boot 
covers. If you were "'in cell" you had to add another set of coveralls and a respirator. The hot 
cells hacl4-foot thick walls and radiological glass to keep the radiation in the cell. You also had 
to wear a respirator if the hot cells were being opened or if you were transferring radioactive 
waste. 

When you came out of the hot cells, the first thing you would do would be to take ofT one layer 
of clothing in the decontamination room right outside the hot cell. That top layer would go in a 
container for disposal as radioactive waste. Then you would step into the hot change room 
room and take off the second layer of clothing. The hot laundry was packaged and sent to the 
loading dock area and ofT to the hot laundry facility where the clothes would be cle<med and 
could then be reused. So when you had two layers of coveralls on to work ""in cell" you would 
remove one layer in the decontamination room and then you would remove the second layer in 
the hot change room. Masks were also laundered and a ""cold guy" would help you take off the 
mask and place it in a bag for laundry. 

Once you were naked, you would go into the shower to rinse off. There was a monitoring 
device between the hot shower and the cold change area and you would have to check yourself. 
If anything was picked up on the monitor you had to go back to the hot shower for another rinse 
to get any remaining radioactivity ofT of you. You didn't leave the hot shower room until the 
monitor said you were clean. 

The operators that had to set up equipment in the hot cells wore lots of protective equipment 
and multiple layers of clothing and gloves because the hot cells were really hot and dirty. You 
always wore a respirator with supplied air in the hot cells. Depending on what you were 
working with, you may even wear three layers of coveralls in the hot cell. Sometimes if you 
were going "'in cell'' to clean the cell you would even wear raingear. 

Safety rules became more strict as time passed. I had the feeling that before I was there safety 
was less stringent. During my time there, we had monthly unit meetings to keep up to date on 
safety and training issues. We took it very seriously. 

We were mostly company people and we were there to invent things. Two or three people \vere 
just there to get a paycheck, but the rest of us looked forward to going to work. We worked for 
engineers, inventing new things for the nuclear industry because it was a brand new field. The 
engineers often had an idea in their minds of what they wanted their experiment to do and we 
would talk to them to see how we could develop the tools and equipment they needed for their 
experiment. Many of the young engineers didn't know the difference between a wrench and a 
screwdriver. The engineers got the projects and the money, but we were the ones that had the 
practical experience to help them develop their experiments. We looked forward to 
accomplishing things at work. 
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The Hot Lab had a hot storage room behind the hot cell. The guy who ran the place, BDE, was 
a strange duck. He used to be a piano player fi·om Las V cgas, but he made sure the backside of 
the Hot Lab was run properly. Before he got to the Hot Lab. there wasn't a '"dedicated backside 
man" at the Hot Lab. This was a problem because \\e f()Und things that were too hot in the 
backside of the Hot Lab and they shouldn't have been there. He fixed that situation though. I 
don't think enough money was spent on waste management in the early days. We didn't have 
dedicated waste handling like we had later. This was another example of the evolution of 
safety. In hindsight, things should have been cleaner and we should have gotten rid of waste 
L1stcr. 

W c had a hot storage and equipment room in the Hot Lab that would store things like a milling 
machine, drill press, or tools that we needed for operations in the hot cell. The work would 
change so we would need different tools, but they were all stored in the hot storage. Casks 
would come in through a door at the north side of the building, through the mock-up and 
assembly areas. In the case of fuel clements, it was because they were too long to enter the 
building any other way. The size of the material dictated where it went in the Hot Lab. 
Metallurgical work was done in Cell I because this involved the smallest pieces of fuel. I had 
to modify and build a machine that would cut out small pieces of fuel and cladding from a fuel 
clement so we could actually work with it. Cell 4 held the largest pieces of hot material, often a 
section of the fuel rod. As fuel rods were dissected and smaller pieces were removed for 
examination they were moved into different cells. I remember cutting out small sections of the 
fuel elements from the SNAP I 0 reactor for study in Cell 2. W c looked at very small pieces of 
fuel; it was too hot to work in large quantities. It could make the lens of a microscope go black 
from high levels of radiation. So we had to invent a system that allowed us to look at very 
small portions of the fuel. You didn "t need a big piece of something to examine it in the 
metallurgical room. 

Waste from the Hot Lab went into casks, which were essentially lead-lined barrels that were 
sized based on the quantity of waste and the radiation level. Casks were sent to the RMDF, 
now called the RMHF. We held the casks there until we could complete all the paperwork 
necessary to ship the waste off-site for burial. 

I worked at the Hot Lab for many years on and off. Every time we had a slow period I got 
fanned out because I was an instrumentation guy. I could work with anyone on the hill. 

When the SRE was finally shut down, they ripped all the instrumentation out and got rid of a lot 
of stuff. In 1975, they found some residual sodium in the reactor vessel. They asked me to go 
over to the SRE and figure out where and how to hook up the existing them1ocouples and 
heaters. That was a really fun time. I became the lead man on that project and worked on 
dismantlement of the SRE. We needed to heat up the reactor vessel to melt the sodium to a 
liquid so it could be removed. Because they had ripped the old instrumentation out of the 
control room, I had to go find and install the instruments and figure out the electrical wiring for 
heating elements located on the outside of the reactor vessel. I had to find the con-ect heating 
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elements on the vessel and their conesponding switches on the electric box with thousands of 
wires and make sure everything was connected properly. Once this was done we could heat the 
vessel to 230"F to melt the sodium. Just to be clear, we did not run the reactor. We just 
reconnected the heating clements on the outside of the reactor vessel to heat the sodium to its 
melting point so we could remove it. 

Before we could even get to the reactor vessel though, we had to dig out the dirt around it 
because the reactor was buried in the ground. We removed the 4-foot thick magnetite concrete, 
which was a concrete with steel shavings in it that surrounded the reactor vessel. When I was 
working on SRE dismantlement I also had to deal with the "dip-leg tube." The "dip-leg tube'· 
was a tube that went down 20 or 30 feet into the ground. It was located in a separate pipe 
gallery beside the reactor vessel. We found radiation at the bottom of that hole and it "gave me 
teiTible fits getting that cleaned up:· In fact, a piece of concrete fell on my head when I was 
working in that area. It is a good thing I had a hard hat on. 
I worked on the dismantling the SRE fi·om 1975 to 1980. Then in 1980, I was sent to the 
RMDF as the EIC. We started getting rid of a lot of things at that point because there was stuff 
stored everywhere. I worked at the RMDF from 1980 to my retirement. 

As f~1r as spills go, I only have first-hand knowledge of one spill at the Hot Lab, but I have 
heard of others. A holdup tank was located in the basem•..:nt of the Hot Lab (Building 20), 
under the operating gallery, and it had a line that came out at the north end of the building to a 
transfer tank. A tanker from the RMDF would pump the radioactive water from the holdup 
tank and take it to the RMDF where it would be put in an evaporator and reduced to sludge 
before being disposed. One day either the hose broke or the tank outside the Hot Lab 
overflowed, I can "t remember which exactly, during the transfer process and contaminated 
water spilled onto the asphalt. The asphalt on the no1ih end of the building became 
contaminated with the radioactive water. We spent quite a bit of time cleaning that up. We had 
to invent a super vacuum that used HEPA filters to clean up the contamination. We also used 
foam to help clean up. W c kept cleaning until we brought the radiation down to acceptable 
levels. That is another safety issue that has changed over time - the acceptable level of 
contamination. What was acceptable then may not be acceptable now. I'm sure that incident 
was written up in an incident repmi. 

I also heard that the asphalt behind the loading dock on the west side of Hot Lab was a spill. I 
heard later that they dug down about I 0 feet to make sure they removed all the contaminated 
dirt. That was after I had left though. 

Additionally, there was a driveway along the east side of the Hot Lab. At the northeast comer 
there was a 1 0-foot high bank. Before the days of chemical containment, chemicals from the 
shop area of the Hot Lab, such as trichlor, acetone, or paint thinner, were dumped on the ground 
down this banlc 

When I worked at the RMDF, everything that came in there was already packaged. Depending 
on exactly how it was packaged and what level of radiological contamination it had, we either 
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had to repackage it, clean it further, or just complete the final necessary paperwork. Some 
waste at the RMDF came ti·om DeSoto, but most of it was from SSFL. The level of 
radioactivity also dictated where the material was stored at the facility. There were different 
areas specified for each level of radioactivity. Highly radioactive fuel that came to the RMDF 
was stored in the RMDF Vault. The vault contained cells designed to hold fuel clements. A 
50-ton crane would lower a cask that contained four or five fuel clements onto the vault floor. 
Another manipulator would then transfer one fuel rod and place it in one vault cell that was 
then topped with a plug. The cask would move to the next vault cell and lower the next fuel 
element in so that each fuel clement was stored in its own cell. The RMDF stored waste, but it 
also stored items that were waiting examination in the Hot Cell. So some material was stored at 
RMDF until it could be examined at the Hot Lab, and then when it was done at the Hot Lab it 
would come back to the RMDF and await final ofT-site disposal. 

We stored all kinds of chemicals at the RMDF and I don't think we did a good job managing 
the chemicals in the beginning. Eventually as safety regulations changed, they decided it 
wasn "t a good idea to have all those chemicals sitting around so we started getting rid of the 
chemicals. We also started using chemicals much more sparingly. We also stored a lot of 
radioactive tools and equipment at the RMDF that had been used at other facilities. 

At one time they washed towels at the RMDF. This was not hot laundry. The washing f~1cility 
wasn't that good and by the time I got to the RMDF, they had gotten rid of it. But we still had 
I 0-20 barrels of soap lefl over from the laundry facility. Eventually they asked us why we were 
keeping them around and we got rid of them. 

The RMDF had some spills over the years. There was a spill into the leach field that happened 
before my time. I only leamed about it because we had a big program, with a big budget, to 
clean up the leach field. It was going on while I was at the RMDF, but I wasn't directly 
involved in the cleanup at the leach field itself. The people working on the cleanup had to be 
fully dressed in protective clothing that was supplied by the RMDF. 

If something occurred that was unplanned we would call RST first. He was the manager at 
Building 20 and then became the manager at SRE and RMDF. Everything went through RST 
no matter what it was. We would also call CEF or an HP if they hadn't been called first. After 
making the phone calls to the appropriate people, you would all work together to determine 
how to deal with the unplanned event. 

The film badges measured your accumulated daily exposures and they had to be processed. 
Our film badges were given to HP once a month so they could be sent to Chicago for 
processing. HP would keep track of your lifetime exposure. A dosimeter measured your 
minute by minute exposure and could give you immediate feedback. We were only allowed to 
be exposed to 120 mR a week and 5 R a year when I was there. If one of your two dosimeters 
pegged for any reason (even if you suspected it was inaccurate) you had to leave the area 
immediately. The 5 R a year exposure limit was a North American limit. I think the 
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government limit was 20 R, but North American set higher safety standards than the 
government. 

Going back to the Hot Lab, anytime you worked in a hot cell you had to wear two new film 
badges. You would take off your monthly film badge and put it in your locker and then sign 
out two new film badges from HP. Then when you got to the backside of the Hot Lab you 
would put on your two new film badges and a dosimeter before going into the hot cell. The 
reason for this was that you knew you were going into a very hot area and they wanted to 
separate out that daily exposure in a hot area fi·01n the monthly exposure where you may he 
working in a variety of different areas. I IP would 2dd the hot cell exposures to the monthly 
exposures so they still kept track of lifetime exposures; they just kept the records separately. 
There was absolutely no on-site disposal of radiological waste to my knowledge. I mentioned 
the spill at Building 20 from the transfer tank overf1owing. the leach field spill at RM OF, and 
the "dip-leg tube" at SRE. 

Originally we were supposed to save the SRE building. It was going to be used as a building 
for the Saturn rocket. We did a lot of work to clean up the SRE building over the years and it 
was really disappointing to me when the decision was made that the building would never used 
again. It was sad to see it demolished. That happened to a number of buildings. W c cleaned 
them up for reuse, but they were not used and eventually demolished. 

As far as chemical handling went, we didn "t contain anything when I worked at Rockctdyne in 
the late 1950s. It wasn't until the I 960s when I was at AI that I think we started looking at 
containment of chemical waste. I don't remember exactly when we initiated chemical 
containment at Building 20, but it came through training sessions from the Health and Safety 
Department. 

I had a couple of jobs that involved searching through junk that was deposited in canyons. 
Debris, deemed to be clean at the time, had been disposed in the canyons and when we learned 
about the hazards of asbestos I had the job of searching through the debris piles to get the 
asbestos out. This occuJTcd when I worked at RMDF when I was heading up D&D teams. 

At some point, Rocketdync outlawed the usc of Trichlor. I don "t remember exactly when. 
When that happened, our chemical standards at AI changed as well. Where we used to have 
Trichlor delivered to us in 50 gallon drums, our delivery dropped down to 2-liter jugs. We still 
used it, but much more sparingly. The safety rules evolved, but so did the chemicals. New 
cleaning chemicals were being invented. The chemicals were just getting more volatile and 
more dangerous. At AI, we wanted anything associated with the reactors to be clean and dry. 
We didn't want there to be any oil that would hold contamination. But at Rocketdyne, cleaning 
involved making sure there was nothing left on equipment that would react to oxygen. So 
while cleaning was important to both sides, there were different purposes for cleaning. 

After about 1980, I know that TCE was found in the groundwater under the reactor in Building 
59. One of my jobs was to set up the sump pumps to capture the groundwater. Normally, there 
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was an automatic pump that continuously pumped the groumhvatcr from the reactor building. 
The water would go to a holdup pond where it would be monitored for radiation and if there 
was no radiation it would go to another pond before being released. Once TCE was found to be 
dangerous, we had a program to catch it. Early on, we pumped TCE-contaminated water into a 
tank and hooked an air compressor to the tank to help evaporate the TCE. After a week or two, 
chemists would test the water to sec if it was safe to release. That doesn't seem like such a 
good idea, looking back on it now. Now, they filter the TeE-contaminated water instead of 
evaporating it. We didn't get rid of the TCE - we just released it into the air instead of onto the 
ground. 

Every building had chemical storage lockers located outside of the building. They were fire 
safe lockers and were marked for the specific type of chemical that could be stored in them. 
There were special cabinets for each type of chemical. We also had catch barrels that stored the 
used chemical material. Rocketdyne eventually created a waste management unit that was 
responsible for picking up the used chemicals and take care nf them properly. Since they were 
the bigger organization they had more capacity and they could pick up chemical waste 
throughout the entire site. 

I don't recall any unplanned events or on-site disposal that dealt with chemicals. Chemicals 
wercn 't my focus though. I am not sure when the fire department stopped burning chemicals 
off the ponds. 

We had a lot of company policies and procedures, including large books of information. We 
had monthly meetings were pertinent information to our operation was passed on. In Building 
20, RST had a young engineer who was in charge of policies and procedures for his facilities. 
RST would make sure we were doing things properly. The policies changed continuously. 
Rockwell/Rocketdyne was adamant about keeping current because they had to bid on 
government contracts and the contacts had a lot of procedural requirements. People were 
generally good about following the rules. Some of us may have been reluctant to implement 
new rules, but generally, everyone followed the procedures. I'm sure CEF, our head HP, would 
cringe if he heard my name. He didn't always think I was doing everything I could. One of the 
toughest things for me was to quit smoking. I finally was able to do it when they told me our 
health insurance premium would double if I kept smoking. That gave me the motivation I 
needed; it was hard though. 

Training depended on the job. There were certain health and safety courses that everyone had 
to take, such as how to dress and wear masks properly, how to read and understand signs and 
sirens, or how to properly climb ladders with a SCUBA tank on. Everyone was indoctrinated. 
Then specific jobs may require specific additional training. Due to safety rules becoming more 
stringent, we had to be trained in the use of SCUBA gear. We had to demonstrate that we knew 
how to operate the gear properly and we even had to be able to climb a ladder wearing it. We 
had to be recertified every year in some of the required skills. We would also have health and 
safety meetings to be advised of new or changing rules or procedures. There were also some 
specific rules for radiation workers, such as men couldn't wear beards. 
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I don ·t recall any contamination being buried on the site. The debris disposed of in the canyons 
was deemed clean at the time. I think it was buried as landfill material. Once we learned about 
asbestos, we went back to dig any of the asbestos out of the debris. This was in the early to 
mid-1980s. I think the debris may have been disposed in the canyon near the Bum Pit. 

We would document what we did in weekly highlight reports that \Ve had to give to RST, our 
unit manager. It was a written report of what we did in the week. It would be published and he 
would send it to his manager, DFG. I didn't have to keep any log books for my work, but EGH 
kept the best log books. He kept them because he had a higher classification than I did and that 
was part of his job. In all my time at AI, everything was documented! It was part of the culture 
to document everything. It is possible that some people didn't document things before my time, 
but I don· t know for sure. 

I don't know of any liquids being disposed of in toilets. The drains in Building 20 all went to a 
holdup tank in the basement. The holdup tank drain was kept full of water to prevent backflow. 
The only things that weren't connected to the holdup tank were the bathroom drains and they 
were connected to the sewer system, but I don't recall any liquids being disposed in the toilets. 

The Sodium Burn Pit was not the best place, in fact, it was a bad place. It was not supervised 
as it should have been. Everybody at AI used it for cleaning chemicals. It was a big pool and 
you would take sodium contaminated things to the pit. Generally people dropped stuff in the 
pond to clean the sodium out, then fished the items back out of the pond, and finally left the 
items outside the pond area on the ground. Eventually they authorized a salvage operator to 
come up and haul the material away. The Sodium Burn Pit was out in ''left overshoe... The 
HPs monitored it constantly. There was a lot of stuff that was taken there. There was one 
strange incident I remember about the Sodium Bum Pit. One day there were a bunch of 
generals in the area and a guy had a bunch of glass balls full of sodium. He was standing on a 
rock and throwing the balls into the Burn Pit and letting them explode. He was suggesting to 
the generals they could be hand grenades for use at the rice paddies in Vietnam. 

ln 1984 or 1985, the Sodium Bum Pit was drained and radiation was found. They had to let the 
pond dry out for a while. FHl was working on cleaning and digging out the Bum Pit. He 
would know about cleanup there. We had worked together at the "fart factory.·· Thafs what 
we called Building 5 because there was sulfur dioxide (S02) involved in the coal gasification 
process. One interesting thing that was also done in Building 5 was the grinding up of old x
rays from World War II. The x-rays were ground up and reacted with salt to extract silver from 
the x-ray. They could get about 99.9% pure silver back from the x-rays. 

I am not sure about a surface disposal area. This might have been an area where contractors 
took construction materials and debris from building demolition or it could be an area where 
asphalt and soil were piled up for monitoring. l don't have any other information about leach 
fields, septic tanks, or drainages other than what I have already told you. Everything went to 
holding ponds and the HPs would monitor the ponds. 

Redacted 



In 1977 or 1978 we had a lot of rain and the holdup ponds were overflowing. I would get a 
phone call in the middle of the night that a pond alam1 was going off. This meant the water 
level of the pond was getting too high. I would have to go up to the hill in the middle of the 
night and we had to catch any excess water from the holding pond. We would use whatever we 
had to catch and manage the excess water, including those plastic swimming pools for kids, 55-
gallon drums. and pumps. We had to catch everything because the HPs had to monitor it to sec 
if it was clean. Even though it was presumably clean, it was rain from the sky, the fact that it 
fell in areas where radiological or chemical material was used meant we had to monitor the 
water. If it was clean it could go to the Rocketdync holdup pond. 

A picture I have shows how careful we had to be at SRE when we were dismantling it. We had 
to set up tents in the building to seal off areas we were working in and contain any air 
contamination. The men working to jackhammer concrete or other material worked under the 
tents to keep any contamination from becoming airbomc and they had to wear full respirators. 
We did not ·'jack the building up" and lay it back down. We dug under the building and 
systematically dismantled it. 

There were three areas where water would pool at the bottom of the SRE when we were 
dismantling it and we had to put pumps in those pools to take the water to the SRE pond. We 
had alarms go off there when the pond got too full. 

The RMDF had a I 0,000 to 20,000 gallon holdup pond down to the west, past Building 75. 
That pond had alanns and radiation monitors on it. During the rains, we had to store all the 
excess water in 55-gallon dmms so the HPs could monitor it. W chad a lot of drums that had to 
be stored in an outdoor storage area at the RMDF complex so they could be verified as clean 
before being released. One whole parking lot was full of drums of rainwater. 

The Old Conservation Yard was a favorite place to get recycled equipment. We would go there 
to get equipment or materials for building things. We could reuse parts left there and we were 
encouraged to do so. 

I don't recall any gas holdup tanks. All radioactive facilities had HEPA filters that filtered the 
air and gases. 

I can't think of any other issues with pumps, sumps, tanks, piping, or drainages other than what 
I have already told you. There was a sewer pump located north of the Box Shop that went bad 
one night and all the buildings on that line got backed up. Maintenance crews fixed it in the 
middle of the night. 

I was told I received the most radiation of anyone working up there. In those days, we were 
allowed a lifetime exposure of 100 R and one HP told me I had been exposed to 85 R, the 
highest of any employee. The company doctor would always monitor us and document 
everything. When I left the company I had to get a family doctor and I made sure to tell the 
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family doctor about my work history. I have never had any health problems that I attribute to 
my work on the hill. I did receive an extra large dose one time '"in cell" at the Hot Lab and I 
couldn't go back in there for a while. I was in a lot of radiation fields with the kind of work I 
did and I would get high doses of radiation. Another thing that changed over time was they 
changed the dose rate to sieves or sieverts. When I retired, I got a document that told me I 
received a lifetime radiation dose of 38 sieves. 

I had a wnnderful time \Yorking at SSFL. Every day was new and exciting. I worked in every 
building up there. We had a lunchroom in the middle of the shop in Building 20 and we would 
play card:' and ping pong during our lunch hour. There was a lunchroom in the RMDF as well. 
The lunchooms were alway'; isolated from any radioactivity. We would also see a lot of 
wildlife up on the hill, including mountain lions and bobcats. Mornings I was at the SRE we 
would SC<? mountain lions on the rock outcropping above the building. I really had a fun time 
working there. 
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I worked for Atomics International from 1967 to 1985 as an atomic reactor inspector and 
certified x-ray technician. I also conducted helium leak tests and magniflux non-destructive 
tests. I worked in a number of buildings, but never \vent into a building unless I had a reason to 
be there. I have a few concerns about the Santa Susana Field Laboratory. 

One of my concems is with Building 4059, which was a reactor building. I know they took 
sand that was discovered to be contaminated out of the pit. I don't know what else they have 
done since then. I heard the building was torn down. Building 4059 was the last reactor that 
went in and the reason I know that is because I was the inspector when the fuel rods were 
placed in the vessel. That reactor ran about a year and then they took everything out. 

I am also concemed about the large pit that had been dug out for another reactor or test site that 
was located between Building 4059 and Building 4626. The pit was out in the field a little 
ways from the road that comes down past Building 4059 and 4626. I have seen the overhead 
pictures of it. I think it has been filled. They were filling it when I left with miscellaneous dirt 
and concrete, but the fill material was not radioactiYe or anything like that. 

I worked in Building 4005 and we made fuel rods for a reactor. That building has been cleaned 
up and used for other purposes since then. I don't think there were any problems in Building 
4005. We didn't manufacture a lot of fuel up there. 

Building 4022 was used to store radioactive material. It had a storage facility in the floor and 
you would take the cap off and put a fuel rod down there. They monitored that pretty close. I 
don't know how much fuel was stored in the building, because I only went to the building to 
magniflux the hooks on the cranes. I don't know anything about 4022 other than it had a fuel 
rod storage area. I don't know exactly what Building 4021 contained, but I suspect it had some 
radioactive material also. 
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Building 4012 was a reactor building that had some radiation in it at one time. It was clc<med 
up and we used it for an x-ray lab in later years vvhen I was an x-ray technician. The walls in 
Building 4012 were 3 feet thick. If I was going to hex-raying in Building 4012 with cobalt or a 
350 KY x-ray machine, I had to call security first so they would adjust the radiation monitors 
that were across the road and down the hill. Even with 3-foot thick walls, without that 
adjustment, alarms would go off in nearby facilities when I was x-raying. They could adjust 
the monitors so that they were not as sensitive as they nom1ally were for the duration of my x
ray work. 

Building 4021 and 4022 had outside drainage systems, most likely for handling rainwater. 
They did not expect the water to have radioactivity, but they monitored those systems just in 
case. 

I know that everything was removed from SRE, the building was jacked up and everything 
below ground level was removed. I never saw anything in the sublevel basement until they 
started tearing it out. Everything was removed, including surrounding dirt. The dirt was 
packaged in boxes and shipped to a radioactive disposal site in Idaho or Nevada. I used to sign 
the shipping forms when they shipped that stuff out in the mid-1980s. I remember signing the 
form, but not where it was being shipped to. 

The only time I handled any amount of radiological material was when I worked in Building 
4005. Not a lot of us actually handled radiological materials. I didn · t handle radiological fuel 
rods that went into reactor in Building 4059, but I was there and they were taking numbers off 
them and I was recording them. 

There wasn't a lot of handling of radioactive materials as far as our group was concemed. 
was in Building 4005 and working out of Building 4011 at that time for Atomics Intemational, 
but there wasn't a lot of radioactive materials handling in those buildings. In ETEC, we didn't 
handle radioactive material other than a cobalt source and iridium source in the x-ray lab. 

There was another building up there that I was in one time that had a reactor in a vat of water. 
The building was used for neutron radiography, but I went in the building to magnif1ux the 
hooks. I assume that building is long gone. 

As I mentioned earlier, they took the reactor out of Building 4059 years ago and then they set 
that building up for other tests at that time. Even though Health & Safety said Building 4059 
was a safe building to be in, I went in with my own equipment, including a Geiger counter, and 
walked that whole building to make sure it was safe. I did my own checking to verify that 
Health & Safety was right. When we were working in Building 4059, we wore rubber gloves, 
and in some cases booties and coveralls. When you come out of the work area you removed 
clothing or anything else that had become contaminated and put it into a separate container for 
disposal as radioactive material. So they took pretty good care up there. 
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Anything radiological was shipped off the site to a burial ground in either Idaho or Nevada. 
am not aware of anything being buried on site. 

I heard of something not going as planned at the SRE, but this was before I went to work on the 
hill. I heard that they had a holding tank for lightly radioactive liquids and it overflowed, 
drained into a gully, and Health & Safety was out there picking up radioactive material with 
table spoons. That's how little radioactivity was spilled; they could clean it up with spoons. It 
was a small spill that was removed with very small equipment. I was told that it was 
completely cleaned up. 

I have had people in Simi Valley tell me that there has been radioactive material that has come 
down a wash from the hill and drained all the way to Royal Avenue, but I find that hard to 
believe. We were pretty safety conscious up there. By the time I started working on the hill in 
1967 people were a lot more conscious of contamination than they had been years before. I 
can't vouch for anything that happened up there prior to the time I got up there, but I would not 
be afraid to go up there and set my motor home up and camp out. 

The only incident I can tell you from SRE other than the minor spill fi·om the overflowing 
holdup tank was when they cut the vessel out and removed it. They put it on a flatbed truck and 
were taking it off site, possibly to Idaho. They got down off the hill and before they got to 
Topanga Boulevard, the flat bed collapsed. I was not at the scene, but I was working on the hill 
at the time. They had a crane in there within minutes, loaded the material on another flatbed, 
and took it back up on the hill. They strapped it down securely and left it in Building 4022 
overnight, and then hauled the vessel off site again the following day. There was no radioactive 
spill from it, but in the vessel was radioactive material. There was no contamination down 
there that I am aware of because they had Health & Safety down there real quick. 

I am familiar with the Burn Pit near the Building 4886 area and don't think this area was used 
as it should have been. It has been cleaned up. I was never out there. but I know they took 
piping out there with sodium in it. They had a pit of water and to clean the piping out they 
would dump the pipe into the water and of course water and sodium don "t mix. 

As far as monitoring worker exposure to radiological material, I understand from others that in 
areas like the SRE people could suit up and go into the heavily radioactive areas and work for 
about 20 minutes and then they had to come out and another crew would go in. This was the 
case when the SRE building was being modified after the reactor had run for a while. And that 
was the way it was handled when there were any highly radioactive areas. That was before I 
got up on the hill though. At this point it is all hearsay, but I feel there was some other place 
where cleanup of radiation occurred and people could only go in for a short time. They also 
wore badges, film badges and dosimeters. 

When I went out in certain areas I wore a film badge, a dosimeter, and in some cases two 
dosimeters because occasionally one would go off scale. If one went off scale it was not always 
clear if it was accurate because badges could be defective or it was possible to bump one and 

Redacted 



set it of1~ If you wore two badges and one picked up something, but the other didn't you knew 
you were probably okay. The only time I went into areas where I had to wear the badges was 
when I was x-raying. 

We had a couple of mishaps up there with an x-ray technician that wasn't paying attention. An 
example occuned in Building 4032. I was in Buildings 4036 and 4037, which served as office 
areas ncar Building 4032. ;\guy was x-raying in Building 4032 with a cobalt source and I was 
up there to make sure the people in the office were in a safe area because cobalt splatters all 
over and can go through 7 inches of steel and I inch of lead. I noticed the radioactivity went up 
as the x-ray technician was running the pill back into the ''pig," as we called it. The pill went 
up and never came down. The technician tried to lock the source up in the pig, but it was still 
hanging out of the pig a little bit. So the technician got exposed to a little bit of radiation. That 
was what 1 called clean radiation. It didn't emit anything that would be harmful for you to 
breathe, but it sure could kill you if you got too close to it. 

I am not really aware of any other spills or disposal, other than the SRE holdup tank 
over11owing. 

The only other building I was in on occasion was Building 4020. That was the Hot Lab. I 
never heard of any spills in there, but when I was in there you had to wear a film badge and a 
dosimeter. They remotely handled radioactive equipment in the Hot Lab. The operators looked 
through windows that were essentially two panes of thick glass, separated 30 inches apart, filled 
with clear oil between the glass panes. I understand that they would pull some fuel rods in 
there and use remote handlers to put them in a lathe, remove the cladding fi·om the fuel rods, 
and reclaim the fuel. I wasn't in there for that purpose. I went in there to helium leak test some 
things they were making up, little radioactive materials they were making up for the space 
program. I remember running some helium leak tests on little bolts about 1/4 to 1/8 inch in 
diameter and 1.5 inches long that they had drilled holes in the end of and put a piece of 
radioactive wire into it before welding it closed. Those bolts went into something destined for 
outer space. 

Building 4010 was a reactor building. The reactor was removed and everything was cleaned up 
before I left in I 986. We used the control room of Building 10 as an office for our department. 

At one time in Building 10 there were caskets of fuel rods that were already made up to go into 
either the SRE or the Hallum, Nebraska reactor. We used to go check the inert gas in the 
caskets to make sure it was acceptable. I remember the fuel was removed, but I don't know 
where it disposed. 

I am still concerned about Building 4059. It might be a good idea to put in some wells around 
it and close to it and make sure there is no contaminated groundwater around that building 
because the reactor was in the basement and they had a 5-foot diameter tube that went from the 
reactor vessel to a huge diffusion pump packed in dry sand. The pump was used to prevent 
water from filling the cavity. The pump went bad and the cavity filled up with water. The 
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water may have become radioactive at that time. It wasn "t what I called dirty radiation, but the 
water and/or cavity probably became radioactive. That"s the place I'm conccmed with. If it"s 
been cleaned up and a report has been written on it then fine. You would have to go down at 
least 40 feet to see if there was any groundwater contamination because the basement was 32 
foot deep and this was below that. The Building 4059 radioactive water could have possibly 
drained down into Simi Valley and could be the reason people are saying there is some 
contamination down as far as Royal Street in Simi Valley. It might be worth looking into. 

As far as hazardous chemicals, I handled acetone and some alcohol, but I don "t know how they 
were disposed. It wasn "t dumped on the ground, I knov.· that, but I think there was some kind 
of cont<:incr that they y. ere put into and then disposed of properly. When I worked with 
hazardou.~ chemicals they were handled reasonably well. I don't remember anything with 
hazardous chemicals occurring in a way that it wasn "t supposed to. I am not aware of any spills 
of hazardous chemicals. Going back to Building S<J. anything we used with radioactive 
materials. like contaminakd glows, booties, or coveralls, was disposed of in separate 
containtTs. other than a vv:!stepaper basket. It was handled differently. I am not aware of where 
it was ultimately taken or disposed. 

When \\C were manufacturing fuel in Building 4005, there were two or three times we had to 
evacuate the building because some of the monitor alarms went off. In Building 4059 when we 
were getting that reactor core ready to go into the vessel we had to scram the building two or 
three times because alarms went off, but there was no contamination. Once we put the fuel in 
the container, one person could get within 2 feet of container, but if more than one person got in 
and around there, they say that the reactor would flash and it would set off the monitors. I don't 
know \Vhcther it ever did. I was in the building when \VC had to leave, but Health & Safety 
came in to check it out and clear the building. We were back in the building in 3 or 4 minutes. 
So, the radiation alam1 went ofT, but I am not exactly sure why. There are a two ways the 
radiation a!am1 would have gone off. It could have been defective or it could have picked up 
radiation fl·om a reactor flash. I know my film badges didn "t pick up anything so it wasn't a 
flash on the reactor. 

I'm sure there were company policies that dictated how we \Vorkcd. The policy that irritated 
me the most was that they wouldn "t let me drive my motorcycle between buildings with 
equipment strapped on the back. I used to ride a motorcycle to work and a lot of time we had 
transport equipment between buildings. People who drove their own cars to work were allowed 
to use their cars to transport equipment, but if I wanted to carry something on my motorcycle 
and drive between buildings, but they would stop me and make me walk. It was strictly a 
health and safety issue, you were not going to go up there and do anything that was going to put 
your life or limbs in jeopardy. 

I'm sure that at one time there were rules or regulations that we had to read. I don't really 
remember that much about it. I think for the most part everyone did what they were supposed 
to and looked out for their safety and the safety of everybody else. We were pretty cautious up 
there. We all wanted to get off that hill alive and in good health. We had lead men and 
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supervisors who oversaw our work and provided training. We had procedures that told us how 
we were expected to conduct our work. There were instructions and we pretty much followed 
them to the letter. 

We kept quite a few log books and I also documented a lot of stuff with a camera. I took a lot 
of pictures for usc in reports. Many of my pictures went back to Washington, D.C. for reports 
by other people. I had a color darkroom and had the capability of making a 16" x 20" color 
print. So I put out a lot of infonnation that way. I believe my negatives all went down to the 
Atomics International DeSoto f~tcility. There was a photo lab down there and I think all my 
negatives went there. I didn't ask to keep any of my photos. One print I wished I had that I 
was called in to take a photo of was a result of a test article in a sodium tank. We put a test 
article in a tank of sodium, pulled it out, cleaned it and wrapped it in plastic in the evening, 
unwrapped it the next morning, and immediately placed it back in the tank. We didn't check it 
again until it was pulled out four or five months later. A spider had gotten in there and created 
a web on the baffles at the top of the unit. The sodium vapors created droplets on the spider 
web and I photographed it. That was a neat photo that I wish I still had. I had been called to 
take photos because a heater used to keep the sodium piping hot burned out. I went in and 
photographed that to show the extent of the damage. This all occurred in Building 4032. 

There probably were things that went on that were not documented, but I can't think of 
anything. I am not personally aware of anything that was not documented. If there was 
something that happened at ETEC (also known as LMEC) I was out there with a camera to 
document it. We built big sodium pumps in Building 4463 and then transferred them into a 
pump case in Building 4462. I was out there shooting as many as 70 pictures while they were 
lifting that pump and transfeiTing it over. I was continually shooting pictures. 

The only liquids that I am aware of being disposed down a toilet were photochemicals from my 
darkroom. They were really not hazardous. I had my hands in those chemicals all the time. 

Some tanks were removed from the outside of the Building 4024 years ago and I understand 
that the tanks were potentially holding radioactive gases at one time. The tanks were pulled out 
and everything around the tanks was removed. If it was contaminated it was hauled off. The 
tanks were located between Building 4024 and 4027, just outside and to the east of the Building 
4024. The only reason I am aware of the Building 4024 tank is that at that time our department 
was headqua1iered at Building 4027 and they came in and took out the 4024 tank while we 
were nearby in 4027. I didn't know what Building 4024 was used for originally, although I 
think it was for a reactor that went out into space. It's still up there. They may have built that 
reactor in Building 4024 or there was also another reactor that was built up, but never had fuel 
placed in it, so that reactor could have been in Building 4024 as well, rm not sure. So, there 
was the possibility of radioactive material in the basement pit of Building 4024, but I was never 
down there. Building 4019 also had a pit in it, but I don't know what was there. The pits were 
lined with reinforced cement. 
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The only disposal area I am aware of is the Sodium Burn Pit. I am not aware of any surt~1cc 
disposal areas at the western edge of Area IV or of any leach fields, septic tanks, or drainage 
discharge locations. I am familiar with the Old Conservation Yard. W c got surrounded by 
wildfire in Simi Valley at one time and I came up to work after the tire had gone through the 
valley. I saw that the fire had come up the hill. It didn't do any damage at the edge of the hill, 
but it jumped to the salvage yard as the Old Conservation Yard was also known, and it got hot 
enough that it fused stainless steel piping together. It takes over 2,000 degrees Fahrenheit to 
fuse stainless steel together. There were also some lead acid batteries in there, glass cases that 
were melted down, and some puddles of aluminum. 

I am aware of the following tanks at the Santa Susana Field Laboratory: Building 4059 had a 
liquid nitrogen tank. There was a big day usc tank for diesel fuel between Building 40 II and 
SCTI (Buildings 4355 and 4356). There was a big tank farm in either area E, F. or G on the 
map. It contained a 1.5 million gallon tank for diesel fuel. 

I remember one time we went down to Building 4356, where the steam generator was located in 
SCTI, and I was going clown in the pit to do some inspection. I got down to the bottom grating 
and the whole bottom floor, about I 0 feet down, was full of water. The sump pump had quit 
working. There was a steam generator down there. The other sump pump break down was in 
Building 4059. Those arc the only issues I am aware of relating to sump pumps. 

I feel as though everything was cleaned up at SRE. SRE as it was originally built is not there 
anymore. As I noted before, everything below the main building at SRE was removed. The 
building was jacked up, and everything was taken out and cleaned. Fill dirt was brought in and 
they put down a new foundation, filled it with cement and the building was used as a storage 
facility when I was there. I don't know where the fill dirt came fi·om. I don't know if they had 
an area that they dug out up on the hill or if it was hauled on from some other location. I know 
it was clean fill dirt. 

As far as specific radionuclidc sources, we built uranium fuel rods in Building 4005 for an off
site reactor. The building was cleaned up completely and used for other tests afterward, but I 
wasn't involved then because I had moved to ETEC/LMEC. I had a cobalt source and an 
iridium source for x-raying only. The cobalt source was 100 curies of cobalt and the depleted 
pig that the cobalt was in weighed 500 pounds. It was transported on a unit with two large 
rubber tires and a dolly wheel. It would read about 20 mr (milliroentgens) at the outside of the 
case, but it was not contaminating anything. It could kill you if you received a big enough 
exposure. 

I can't say that the Santa Susana Field Lab was a bad place to work. If it had been, I wouldn't 
have stayed that long. I enjoyed what I was doing. I was privileged in some ways because I 
did a lot of photography for reports and spent a Jot of time in the large darkroom I had in 
Building 4027. Even though I was self-trained in color printing I managed to get it done. I 
think my specialty was helium leak testing for various areas. I was also an x-ray technician and 
we x-rayed welds of various things. I think the worst job I had was x-raying inside a gas-fired 
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heater at SCTI. That was hard work. You had to go in and set up your equipment and your 
film, crawl out through a burner opening, run the iridium pill out, x-ray it, crawl back into the 
heater and make another set up to do it all over again. The worst of it was when I had to go 
undemeath the heater and I'm a little claustrophobic. There was just room enough to squeeze 
through. It was a bit scary when thinking about what could happen if we had an earthquake and 
the unit collapsed. 

I don't think it is necessary to re-evaluate SRE and spend a lot of time and money on it. The 
only thing I think might need to be done, and might already have been done, is put a test well 
down around Building 4059 and other than that I don't know of any problems up there. I don't 
have an ax to grind and am not trying to make trouble for anyone. [don't think it is necessary 
to go back and duplicate past clean-up efforts. 
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I started at SSFL on January 23, 1962 as a senior engineer at the Shield Test Reactor. Later I 
worked at the SNAP Critical Facility. I travelled to other locations as part of my job, including 
the Idaho National Laboratory. There I worked on a reactor test in Test Area North called the 
SNAPTRAN-3- we blew that reactor up on purpose. For AI, I managed work at several places 
in addition to SSFL. That was the only reactor we blew up on purpose. 

I handled radioactive materials as part of my job. Mostly 1 handled fuel rods when we were 
putting them into reactors. They were clean and there was no concern about handling them. 
Generally, the reactors were supporting research. The experiments produced gamma rays and 
neutrons. We were testing how the reactor handled various situations and various shielding 
designs. 

The fuel was generally stored at the facility where the reactor was located. If it was stored the 
way it was supposed to be, it posed no risks. We did things the way we were supposed to. 
Critical facility fuel was not radioactive, so we could handle it without any risk before, during, 
or after the testing. When fuel was removed from a reactor, it was stored temporarily in the 
same building, and then it was shipped out. Some went to Oak Ridge and some \Vent to Idaho. 
Some of the SNAP cores are still at Oak Ridge. I know one guy did some work on some fuel 
that came from here; I saw that he used some of the calculations from my report in his work. 
He confirmed my calculations. They used some of our fuel in the Tower Shield Test Facility at 
Oak Ridge. Much of the fuel removed from the reactors here was not that radioactive. We 
would store the fuel in the water pools for a while, and then ship it somewhere else for 
reprocessing. We used fuel that was composed of a standard uranium-aluminum alloy. 

In some cases, we decided what to do. No one had done it before, so we made up the mles and 
documented what we did. If there were paper pushers they could not tell us what to do because 
they did not know anything more than we did, probably much less. Today, it is more paper 
than work. But back then, we could figure out what was best without interference. 
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I think we had logbooks. I do not know what we did with them. You got me. There were 
retention rules. Five years or ten years. We kept them as long as we were supposed to. 

I did not handle many chemical materials. We did have some hot gases, some transient fuel 
tests. We handled all sorts of stuff. Mostly when we \Vere working with something that was 
potentially dangerous, we worked with it under a hood. We were not crazy. We did not do 
anything stupid. We didn't put ourselves in any kind of danger. We had plain water drains and 
we had contaminated liquid drains. We did not put anything but water down the water drains. 

Some of this is hard to remember. That was a lot of years ago. Aside from the reactor tests, I 
cannot really distinguish between some things I did up on the hill and what I did down in 
Canoga Park. But we did not pour anything in the toilet in my day. 

Nothing unusual or out of the ordinary happened on my watch. 

We always wore film badges and sometimes we had pencil dosimeters. The film badges 
recorded what we were exposed to, but they did not tell us anything. They were checked later 
by the health physicists. The pencil dosimeters would show the level of radiation. All the 
buildings were alanned. If we didn't hear the alarm, we knew that we did not have anything to 
worry about. The film badge just tells you what you were exposed to. The dose that you got 
was the dose that you got. You could not undo that. 

Later, when I worked for General Electric up in Vallecitos, a guy dropped a bit of plutonium on 
the floor. He bent down and picked it up. He nearly turned purple he held his breath so long. 
We used to joke about how he turned purple from holding his breath. Nothing like that ever 
happened ncar me at SSFL. 

We wanted to do things safely. W c were about safety, in spades. 

1 went to school for nine years before I went to work up at SSFL. I did summer jobs under 
people who were outstanding in the field at Oak Ridge and at Brookhaven. I was well trained 
by good people. I learned good habits before I got here. 

It has been said, if you can do something, you do it. If you cannot do it, you teach. If you 
cannot teach, you do quality assurance. There was not anything of consequence that wasn't 
documented. We might occasionally have something happen that had no health and safety 
consequence that we would not bother to record. The reactors were designed to shut clown (or 
scram) if something went wrong. Sometimes they were over-sensitive, and shut clown too 
easily. It was a hassle to start them back up again. There were safety interlocks designed into 
the facility- that's the purpose of the instrumentation, 

Occasionally we would have power hiccups. Everything was designed to fail-safe. It was a 
pain in the neck, but it was designed to be that way. 
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At the MIT reactor, the controls on our subcritical facility attached to the reactor were on a 
relay such that if a shutter was opened too fast the relay would trip and shut us down. There 
was no safety risk, just unneeded instrumentation. In this case, the instrumentation was overly 
sensitive and hindered our ability to get our work done. In those circumstances, we would 
puq1osely put a matchbook cover between the contacts of the relay to prevent the automatic 
shutdown. This would allow us to operate and not shut down most of the time. This type of 
thing was probably not docu:nentcd, but it was done. Back then, I would have no problem with 
this sort of thing because it helped me get my job done. There is no way you could do 
something like that tochy. You would have to go through a lot of paperwork to get rid of the 
useless relay. 

I do not know anything about the sodium burn pit. I have heard that they shot barrels there. 
That was the way things were done. Sometimes it was important to let the pressure out of a 
barrel, to expose the contents to air. It would have been dangerous for a worker to open a 
barrel. The safest and easiest way to puncture a barrel was !c) shoot it. That was clone all over 
the coun!ry in those days. 

I have heard there vvere pbces to dispose of things on site. I wasn ·t a cleanup guy. I was a 
reactor guy. I do not know where those disposal sites were. I know we ran a clean facility. 
I do not have any inf()r-mation on leach fields, septic tanks, drainage locations, sewer lines, 
storage tanks, and gas holdup tanks. 

Most of what the community is WOJTied about here is over-blown. I have no doubts that EPA 
will do a good job on the survey and that DOE will clean up whatever is found. I am confident 
of that. There have already been clean ups and my guess is that 90% of the contamination has 
already been cleaned up. The surveys will not find any smoking guns. 
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I think most every site that I was involved \\ith at Santa Susana Field Laboratory (SSFL) has 
probably already been cle<mcd up. 

The first time I was on the hill was probably about 1956 on a visit. I started with Atomics 
International in 1954 at the Downey plant - actually it was called North American Aviation at 
the time. 

I transferred up to the Liquid Metals Engineering Center in 1959. I was an engineer and I 
worked on the Kinetic Experiments for Water Boilers (KEWB). I designed a water boiler 
reactor. I had worked on a very similar reactor on a project in the 200 Area at Hanford before 
moving to California. The KEWB was underground. They eventually filled it in and put a 
cover on it. I assume it was cleaned up before it was filled in, although I have no knowledge 
that this was done. 

I didn't have to wear a film badge in the beginning because we were just designing the facility. 
Film badges weren't necessary until the reactor went critical. The KEWB was the first reactor 
to go critical at SSFL, even before the Sodium Reactor Experiment. That was in about 1957. 
The SRE furnished power to the city of Moorpark for a little while. SRE was a lot bigger than 
the KEWB. I did not work on the SRE design. 

I never handled any radioactive materials at SSFL. I handled radioactive materials at Hanford 
before I moved here, but I never handled any at SSFL. 

KEWB was an experimental reactor. Once I had finished my job, contributing to the design of 
the reactor, I worked on other projects. My involvement was really only during design and 
construction. I wasn't involved once the reactors were operational. 

I did work on other reactor designs, including two for Japan and one for Germany. I also 
worked on a small reactor for Denmark. I didn't go to any of those places. They shipped the 
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reactor to Denmark after it had been constructed. Another engineer went to Denmark and 
supervised it until it went critical. I got my picture in Newsweek along with a Dane while I was 
working on the Danish facility. This was a similar reactor to the KEWB. They were built of 
metal parts, mostly steel pmis. 

They did have a lot of radioactive materials in the Hot Cell at LMEC ~but I was not involved 
in that operation. I would visit once in a while, but I wasn't assigned there. The research clone 
there was part of the Advanced Sodium Program, which was funded and monitored by Argonne 
National Laboratory. 

I left the company in 1963. I went to work fiJr Aero.Jet in Azusa, Califomia. I supervised the 
radiation effects program. They had two reactors in Fort Worth, Texas. Aero.Tct eventually 
moved everyone to Sacramento. I still lived in Northridge, but I f1ew up to Sacramento on a 
daily basis. The program manager was out of Cleveland. The company had four private jets. 
They were large and could carry 40 passengers. 

In 1965, I went back to Rockwell and worked at Downey and Compton on the Apollo program. 
I was recruited by Rockwell to work on ground support equipment (GSE) for the Apollo 
program. 

In about 1970, I went back to Hanford to work on the Fast Flux Test Facility. That was a $3 
billion program. I was the systems manager, in charge of all of the sodium systems. Bechtel in 
S.F. designed that facility. We were the program managers. I was in charge of waste disposal, 
also. They built this facility out in the dese11. The foundation was poured while we were still 
working on the design. 

My first wife hated it there. We didn't want to live there. So, I went back to work for Atomics 
International at SSFL in 1972 and became involved in the sodium program. I worked directly 
for ILM. I was the program manager for the Advanced Sodium Components Test Program. A 
lot of my job was concerned with fiscal budgets. I was to make sure we spent money wisely. 
I took courses in nuclear technology on my own, not through the company. I was a degreed 
engineer at 20. My degree was from the University of Washington. 

At ETEC, I was not involved in handling radioactive materials or chemical materials. I had an 
otlice at ETEC formerly LMEC, not far from where the SNAP work was being done. That was 
JMN's program. Eventually he left the company and started his own company. 

Every job up there was different. One time I was working at the Small Components Test 
Laboratory and I was supposed to document all the piping in that building. It was three or four 
stories high. We needed to have a full inventory of all the piping so we could have accurate 
drawings. Things were getting changed all the time. One time I stopped at the end of a day and 
I marked the pipe that I was at with a piece of black ribbon. When I got there the next day, the 
entire pipe had been re-routed. 
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I was involved in responding to a letter from DOE or AEC, whatever it was called at the time. 
CF Braun had been doing a design construct for the Large Component Test Facility. They had 
been working on it for seven years. They claimed they were 85% done. DOE got fed up with 
them. They asked if we could help get the building finished. I ended up writing a 13-page 
letter for ILM that described how we could get that facility finished. They liked the letter. 
They fired CF Braun and put me in charge. I used about 12 engineers to help me. W c got in 
there and realized they were only 30% complete. We ended up completing the project in only a 
few months. 

Any way, we finished it up. I had to supervise the electrical work in addition, even though I am 
not an electrical engineer. I finished the electrical design in about a month, and then we built it. 
The LCTF was built to test large pumps that were to be used in the future fast breeder reactors. 
I don't know anything about any liquids being disposed down drains or in toilets. The company 
was pretty careful. Things were pretty lax at Hanford, but not at SSFL. LMEC was pretty 
good. Everyone wanted to do a professional job. 

We used bottled water the whole time I worked up there. The tap water was never drinkable. It 
wasn't contaminated, but it didn't taste good. It was hard water. 
I never went to the Sodium Burn Pit. I saw a movie of them throwing sodium in it, but I never 
\Vitncsscd that myself. It was just a big hole in the ground that contained water. In the movie it 
sounded pretty loud. Pure sodium is an excellent heat transfer medium. It is non-corrosive in 
pure f(mn, but very corrosive as sodium oxide. 

I don't know anything about any leach fields. I don't really know anything about on-site 
drainage. I think we outsourced a lot of design for the waste management work. 

I don't know much about the old conservation yard. I knew about it, but I didn't know where it 
was and I never went there. We may have gotten some materials from there for the KEWB, 
because we didn't have a lot of money when we were building that facility. 

For the KEWB reactor, we had to order special state-of-the-art valves. They took 20 weeks 
before they were delivered. They came, and I told the contractor to take the internal seals out of 
the valves before welding them into place. He forgot to do that. The valves were ruined when 
he welded them into place. The valves leaked live a sieve. We would have to order them all 
over again. This incident would have set the project back 20 weeks. However, the contractor 
was able to get replacement valves in one week because he didn't have to go through the 
company process, which was inefficient. 

The SSFL was one of the cleaner places I worked. It was above average. 

I never knew very much about the SNAP program. That was JMN's area. I used to hear stories 
about some problems with that program. But in general, I think the SSFL was run pretty well. 
By contrast, I remember they used to say at Hanford, if you needed to dispose of radioactive 
material, just take it out and bury it. That was not how things were done at SSFL. 
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Ifs too bad there is so much fear about SSFL. The residential community grew up around the 
place. They didn "t make the same kind of mistakes that were made at other sites. I remember 
one time at Hanford they wanted to build another chemical reprocessing facility. Everything 
would be done in it by remote controlled robots. There was one in 200 East and one in 200 
West, and they wanted to build another. They pulled out the old drawings; they were in a big 
huny They poured a foundation, a 5-f()l)t thick concrete foundation, and then decided they 
didn't want it after all. Then they just covered it up and cancelled it. I am not aware if the 
project was ever re-started. 

Atomics Intemational was run originally by the physicists, not by engineers. Physicists figure 
out the science, and engineers figure out how to get it done. It is great to work around the 
physicists. 

I also worked f(w Lawrence Laboratory f(lr about four years. I worked at both locations; in 
Livem1ore for one year and at Berkeley for three years. I worked there after I worked at 
Hanford and bef(Jre I went back to SSFL. I helped set up Livermore Lab. I worked for Dr. 
Teller. It was exciting. One time I was in a meeting room with three Nobel Prize winners. I 
felt privileged. 

I was working for IJ L prior to the SRE core meltdown. He wanted to increase the power of the 
reactor. I told him I thought it was a bad idea. He wanted me to take over the project even 
though I did not want the job. They announced that I was taking over that program, and then 
the accident happened before I started. They took a lot of pictures of the damage down in the 
tank of the SRE. They gave the slides to me. IJL told them to give the pictures to me, so they 
did. 

I don't think there was a cover-up at SRE because after the accident I was asked to give a talk at 
the last minute. I asked IJL if I could talk about the accident and use the slides I had been given 
and he said I could. I thought I was going to talk to 20 people for about 30 minutes. They gave 
me the address and I had just enough time to get there. I arranged the slides on the way and 
drove to the place where I was to give the talk. Three guys came out and met me. They said 
we've been waiting for you; you should start in about two or three minutes. 

I went inside. It was an annual meeting the East Coast Utilities. There were 1,500-2,000 
people in the audience! I talked for over four hours! I talked for two hours, then we took .a 
break, and then I answered questions tor two more hours. I showed all the slides. That"s not 
what I would call a cover-up. No one was trying to hide anything, especially not Atomics 
Intemational or DOE. 

I told the audience what I thought. Everyone was interested; they stayed the whole time. I 
didn't hang onto those slides. I gave them back to the library which contained thousands of 
reports. Atomics Intemational had a weekly newspaper and they had stories of what was being 
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done all over the site. Atomics International and Rockctdyne had very little to with each other 
back then. 

I left the company in 1981 and took an early retirement. Right after I left, Atomics 
International and Rocketdyne merged one company and Atomics International was a pa1i of 
Rocketdyne. 
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On July 16, 20 I 0, I was interviewed in my home about my experience between 195R and 196R 
at the Sodium Reactor Experiment (SRE). This statement is based on my recollections. 

From mid-1958 until mid-1968, I worked for Atomics International (AI) at SRE. SRE was 
located at AI' s Nuclear Field Laboratory in the Santa Susana Mountains. During that time, I 
was employed successively as Senior Reactor Engineer, Senior Physicist, Experimental 
Supervisor, and Operations Supervisor. As an engineer, physicist, and the Experimental 
Supervisor, I planned, perfonncd, and led the reactor physics work necessary to understand the 
perfonnance of the SRE. As Operations Supervisor. I was responsible for operation of the 
reactor plant 24 hours per day, seven days per week. While I was a nonsupervisory employee, 
my immediate superior was LNO. As operations supervisor I reported first to GHJ, later to 
OQR, and finally to MOP. While I was Operations Supervisor, the Shift Supervisors and the 
maintenance foreman, NPQ, reported to me. Prior to joining AI, LNO had worked at the 
Hanford Engineer Works (HEW). After leaving SRE as Assistant Group Leader, OQR was 
promoted to Superintendent of the Hallam Nuclear Power Facility (HNPF) and later returned as 
Group Leader of SRE. 

Prior to working at SRE, I was among 200 technical graduates hired by General Electric 
Company (GE) to work as Engineering Assistants at HEW. HEW produced weapons grade 
plutonium. During the 1940s and 50s, infom1ation related to the production of fissionable 
material was very highly classified, and no nuclear energy curriculum existed at any university. 
To prepare us to work in the nuclear field, GE trained us fonnally in their own Nuclear Training 
Program. While working at H Reactor, I received a 0.5 roentgen equivalent mammal (rem) 
dose of radiation during a refueling incident. Because of the training program, I understood the 
risk involved. The acute lethal dose is 500 rem (5 sieverts or 5 sv). After my exposure, I was 
required to submit collected urine for 24 hours and to stay out of radiation work zones for two 
weeks. Analysis of my urine indicated no ingestion radioactive material. My career dose is 
approximately 3 rem. Safety was paramount at HEW and at AI. Later, I would find safety 
paramount at Atomic Energy Commission (AEC) and Nuclear Energy Commission (NRC). 
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After leaving GE and before joining AI, I was commissioned in the United States Navy and 
served as an engineering duty officer. Most of my experience was in new ship construction in 
two commercial shipyards. All the work was nonnuclear. During the two years that I was 
stationed at Avondale Marine Ways, four workers died in the yard. 

At the time I was hired by AL l was qualified for the job based on my experience at HEW. 
did however receive additional training at AI in supervision and management. 

I left AI after AEC decided in September 1967 to retire SRE. By mid-l96R, SRE staff had 
dwindled from 70 people to a chief operator, a reactor mechanic, and myself. Although AI 
offered employment to me in the Space Nuclear Auxiliary Program (SNAP), I elected instead to 
join the staff of AECs regulatory arm that later became the Nuclear Regulatory Commission 
(NRC). During my time at AEC/NRC, I visited many licensed commercial power plants but 
rarely entered a radiation field. However, on one occasion, at the Robinson 2 nuclear power 
plant, during a plant outage, I did enter a 5 rem per hour field in the end bell of one of the steam 
generators. The purpose of my entry was to increase my awareness of the work in progress and 
working conditions. 

I am a Registered Nuclear Engineer in the State of California. 

The SRE reactor was located beneath the f1oor of the high bay in Building 4143. All of the 
primary reactor cooling systems and pa1i of the secondary cooling systems were also located 
beneath the f1oor. The reactor and cooling systems were in heavily shielded concrete vaults. 
The reactor vault was designed to be physically inaccessible to personnel entry. After decay of 
sodium-24 during plant outages, entry to the cooling vaults was safe and necessary for system 
maintenance. 

Natural sodium is comprised of one isotope, sodium-23. In a reactor, sodium-23 absorbs 
neutrons to become sodium-24. This isotope is strongly radioactive, is a beta (electron) emitter 
and a gamma emitter, and has al5-hour half-life. 

Storage cells for fuel and moderator clements and wash cells for fuel elements were also 
located below the high bay f1oor. 

The high bay accommodated two overhead bridge cranes, one of large capacity and the other of 
lesser capacity for auxiliary work. The heavy-duty crane was capable of lifting the concrete 
shield blocks covering the cooling vaults and the reactor loading face shield. It was also used 
to position the heavy lead-shielded fuel and moderator handling machines. These were 
necessary to transport irradiated fuel and moderator elements from the reactor to storage. 

In addition to the high bay, Building 4143 contained the reactor control room, electrical 
equipment rooms, a hot cell, health physics laboratory, and most of the SRE staff offices. 
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Power was piped via the main primary and secondary cooling systems to the steam generator. 
The steam generator was the intcrf~1cc between the secondary cooling system and the 
feedwater/stcam system that served the electrical turbine generator. Southern California Edison 
(SCE) owned and operated the water system, the turbine generator, and power lines connecting 
the generator to SCE's electrical distribution grid. 

The main and auxiliary primary and secondary cooling systems each had a motor driven, 
vertically oriented, centrifugal pump. Each pump had a shaft seal to prevent liquid sodium at 
temperatures up to 500° F from leaking out of the pump. Instead of using conventional seals, 
freeze seals were developed for this purpose. Tetralin cooling systems were designed and 
installed for the the freeze seals. They reduced the sodium temperature in the seal to less than 
208° F, the melting point of sodium. Tetralin was selected because it is chemically similar to 
kerosene and compatible with sodium. However, tetralin is an organic and decomposes 
pyrolytically at liquid sodium temperatures. Carbon is a decomposition product of that process. 

Radioactive liquid and gaseous effluents were piped to storage tanks buried on the hill behind 
Building 4143. The tanks were covered with backfill. 

Nearby were Buildings 4003,4043,4153, and4I63. The remaining SRE staff offices were in 
4003. That building also provided space for nonradioactive test work. Building 4043 was used 
exclusively for warehousing nonradioactive spare parts for SRE. Building 4I53, the Sodium 
Service Building, contained the secondary sodium storage tank and the sodium melt station. 
One end of Building 4I63 was used for disassembly and maintenance of radioactive and non
radioactive SRE components and equipment. The remainder of the building was a machine 
shop that served the Nuclear Field Laboratory (NFL). 

The fuel and moderator handling machines, when not in service, were parked in a bay off one 
end of the high bay. A cmTiage on the bridge crane was used to pick up the moderator-handling 
machine from its parking bay and move it onto the crane. A second can-iage was needed to 
expedite movement of core moderator elements. An engineer on the SRE stafC OQR, 
discovered parts in the NFL Conservation Yard that could be used to inexpensively build a 
second carriage for the moderator-handling machine. I had informally approved OQR 's request 
to proceed, but before we could do so, it was necessary for me to get approval from the 
Division Director. 

The reactor core was an array of hexagonal logs of graphite moderator II inches across flats 
and I 0 feet long arranged on end in the reactor vessel. Fuel elements were positioned in 
cooling channels on the axes of the moderator logs The fueled portion of rods was six feet 
long. All fuel rods and graphite logs were metal clad - the former to prevent fission products 
from entering the sodium coolant and the latter to prevent sodium from entering the graphite. 

The SRE Group Leader was the senior manager at SRE. The supervisors of the operations, 
experimental, analytical, and modifications units reported to him. However, there were two 
small groups at SRE that were independent of the Group Leader. They were health physicists 
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and hot cell operators. Health physicists were always at the reactor when it was operating or 
being maintained, and they reported to AI" s health physics management. Their independence 
assured that operating objectives would not obscure safety considerations. Hot cell operators 
were there when they had work to do for SRE or other NFL clients. 

Fuel clements for Core I each contained seven rods of uranium enriched to 2. 778 atom percent 
uranium-235. Six of the rods were in a hexagonal array around the center rod. 

There were 14 power runs with Core l separated by outages for maintenance and modifications 
and for operation at criticality (zero power) for testing. Power Run I started in July 1957 and 
design full power, 20 megawatts thermal (Mwt), was reached in June 1958. Power Run 14 
ended in July 1959 after the fuel melting accident and subsequent diagnostic testing at 
criticality and low power. 

During the last few power runs with Core I, tetra lin leaked into the primary coolant through the 
freeze seal on the main cooling pump. When SRE was taken to criticality fen Power Run 14 
enough carbon had deposited in the lower part of fuel cooling channels to seriously degrade 
fuel cooling. While attempting to take the reactor from criticality to full power, the operator 
lost control of the reactor. Power increased by approximately 50% in perhaps I 00 seconds. 
The operator reacted by inserting the control rod to regain control. He recovered control at low 
power where the reactor performed nonnally. He then attempted to increase power again and 
again lost control. This time power increased more rapidly to about 14 Mwt. The operator 
pressed the scram button which dropped the safety rods into the core and simultaneously drove 
in all control rods. 

The reactor became unstable because of voids in the sodium coolant caused by boiling of 
sodium in the fuel elements, which was caused in turn by carbon blockages in the fuel cooling 
channels, which was caused in tum by pyrolytic decomposition of tetralin during preceding 
power runs. Thirteen fuel elements were partially melted, and the cladding on several 
moderator clements failed. Fission products were released to the primary coolant and to the 
helium cover gas above sodium pool in the reactor vessel. 

All Core I fuel and all damaged moderator clements were removed from the reactor. New 
replacement moderator clements were loaded in the reactor. New freeze seal cooling systems 
were installed on all the sodium cooling pumps. The coolant for the seals was sodium 
potassium eutectic alloy. The eutectic alloy is molten at room temperature and is compatible 
with sodium. SRE personnel were not evacuated from Building 4143 during the melting 
accident or at any other time except for one practice drill. The cost of recovery was 1.25 
million 1959 dollars and required 15 months for repairs and modifications. New fuel would be 
loaded for Core 2 operation. PRS was operations supervisor during the Core 1 power runs. 

At one point during cleanup after the accident, the Group Leader required all SRE personnel 
including supervisors and himself to participate for one shift in the physical decontamination of 
the high bay. Most horizontal surfaces were cleaned by mopping. Most vertical surfaces were 
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cleaned by swabbing with Kotex® because of its absorbency. Operating and maintenance 
personnel continued the cleanup effort until Health Physics could release the high bay for 
unrestricted access by plant personnel. Health physicists used survey patches similar to gun 
cleaning patches to collect 100 square centimeter swipes of surf~tccs. Radiation counters were 
used to dctcnninc the amount of radioactive contamination collected on each S\vipe. 

The fuel for Core 2 was thorium uranium alloy enriched to 7.1 weight percent uranium-235. 
The fuel elements were five-rod bundles surrounding a center unfuelcd support rod. Initial 
criticalit;.· with Core 2 was achieved in September 1060. Low-power physics tests were 
pcrfonncd, and in January 1061 while increasing pmvcr for Power Run 15, the reactor 
pcrfonnan...:c was unstable. QST. Director of Ars Sodium Reactor Department, ordered shut 
down of the reactor pending review by Al's Sodium Reactor Review Committee. The 
commitkc provided an advis~FY function while necessary testing was performed to identify the 
cause of the problem. 

RTU and SUV used an analog computer obtained fhm1 Systron-Donner Corporation to model 
the performance of the reactor. In this way, they demonstrated that the power coenlcicnt of 
reacti\ 1ty \Vas positive, in other words that reactor hm~ f~lst positive feedback. This led to the 
theory that fuel rods were bowing away from the axis of the bundles and into higher neutron 
f1ux. Testing verified the theory. Each fuel bundle was restrained with a spiral wire wrap and 
positi\.: feedback was eliminated. The spiral wrap was installed in the SRE hot cell. 

Reactor operation was resumed, and in October 1963 during Power Run 41 A, the SRE returned 
to fuJi power for the first time since Power Run 13. During that interval, various other 
problems were addressed including core temperature oscillations, several ruptured moderator 
clements, and gas inlcakage in the main primary cooling pump. These problems were 
corrected. 

In February 1964, the reactor was shut down for the Power Expansion Program (PEP). PEP 
increased the power output capability from 20 Mwt to 30 Mwt. New moderator clements, 
control and safety rods, and sodium pumps were designed. fabricated, and installed in SRE. 
Core 3 fuel clements were received and stored in the high bay. PEP modifications were 
completed. The fuel was uranium carbide, a ceramic capable of operating at considerably 
higher temperature making possible the production of high quality steam for more efficient 
production of electrical power. The fuel was enriched to 6.5 weight percent uranium-235. 
However, the fuel was not loaded in the reactor. AEC refused to continue funding operation of 
SRE. Shill operations ceased in September 1967. AI-AEC-12572 (see Bibliography) presented 
seven plans considered by AEC for the future of SRE. It was initially retired, and sometime 
after mid-1958, it was demolished. 

Sodium is a soft metal at room temperature. It melts at 21 oaF and boils at 1620°F. Its thermal 
capacity is one-third and its thermal conductivity is 10 times that of water. Because of its high 
boiling point and high thermal conductivity, it is an attractive heat transfer medium for nuclear 
power plants. However, sodium reacts violently in water, can ignite spontaneously in moist air, 

Redacted 



and, if ignited, bums in dry air. In high school and college chemistry laboratories, it is stored in 
kerosene. 

Sodium was received at SRE in scaled 55-gallon drums and taken to the Sodium Service 
Building. Individual drums were connected to appropriate sodium piping. The drum was 
wrapped with electrical strip heaters and thermal insulation. Temperature was increased above 
the sodium melting point, and the sodium was transferred to the appropriate reactor cooling 
system. 

Residual sodium from fuel elements was washed away by steam or water in the wash cells. 
The cells were needed to remove residual sodium from irradiated fuel clements prior to 
shipment for reprocessing. TVW continued to do developmental work on the wash cell process 
after the reactor went on line. 

Sodium pumps, valves, and intermediate heat exchangers were examined and repaired as 
necessary in Building 4163. The work there involved components from both radioactive and 
nonradioactive systems. The building was decontaminated as necessary so that personnel 
access was generally unrestricted. 

On one occasion, a reactor mechanic, in violation administrative and maintenance procedures 
tried to clean a sodium valve with toilet bowl cleaner. Toilet bowl cleaner is acidic; sodium is 
an alkali metal. He immersed the valve in a bucket of the cleaner. The chemical reaction was 
immediate and violent. Fortunately, the mechanic was not injured, but did receive a three-day 
suspension without pay for his violations. A liquid stain on the ceiling of the building remained 
as a reminder of what had happened. 

On another occasion, a sodium leak developed at the steam generator with the reactor at zero 
power and the cooling systems hot. The leakage was collected in a pan that, to the best of my 
recollection, contained calcium carbonate. Atmospheric humidity was very low, and a fire 
watch was maintained until the secondary cooling system could be drained to the sodium 
storage tank. Had a fire developed, AI" s Fire Department would have responded. 

Large canisters of Ansul®, a powder f()r fighting fires including sodium fires, were available in 
the high bay and elsewhere. 

SRE used copious amounts of nitrogen in the vaults for the primary cooling systems and in the 
sodium service vault. This provided protection against combustion of high-temperature, 
radioactive, liquid sodium leakage. The gas was stored in liquid fom1 in an outdoor storage 
tank adjacent to the high bay. Helium gas was stored in 2200 psig bottles manifolded together. 
Helium was used as the cover gas in the reactor vessel and the fuel and moderator handling 
machines. 

The sodium bum pit was an outdoor facility located on Jackass Flat. It consisted of a small, 
relatively deep pool of water constructed of concrete surrounded by a concrete deck. The deck 

Redacted 



was at grade. At one end of the deck, was a single strong bulkhead with a few portholes in it. 
The portholes were glazed with high-strength glass. The bulkhead also had a hand hole to 
accommodate a hose nozzle. Debris, including scrap sodium system piping, bearing residual 
sodium-23 was washed with water from a fire hose. The reaction was violent, and the bulkhead 
provided protection for the operators. The reaction product was sodium hydroxide. When 
cleaned of residual sodium, the sodium hydroxide and debris were washed or pushed into the 
pool for later disposal. 

After the AEC decided to decommission SRE, the primary sodium was shipped in drums to 
Hanford where the Fast Flux Test Facility. a sodium-cooled fast reactor would be built. The 
secondary sodium was shipped by rail in its storage tank to HNPF in eastern Nebraska. The 
speed of the train was limited to 35 mph, and an experienced sodium systems engineer tl·01n 
AI's NFL accompanied the shipment. 

Personnel at SRE were required to wear carry pocket dosimeters and wear film badges. The 
dosimeters were collected daily and reissued the next. The allowable daily close and the range 
of the dosimeters was 50 mrem. The wearer could read the accumulated dose as necessary 
during the day. Film badges, as I recall, were collected weekly and were capable of recording a 
considerably higher dose. Health physicists were responsible for issuing, collecting, and 
processing dosimeters and film badges. In addition to these measures all persons exiting the 
site used the hand and foot counter in the lobby of Building 4143. 

Health physicists were responsible for surveying the SRE and environs for radioactive 
contamination, roping off contaminated areas, and establishing portals with stepofT pads to 
prevent tracking of contamination into clean areas. Health physicists issued Special 

Work Pennits (SWPs) to operators, mechanics, and others to enter contaminated areas and/or 
radiation fields. The SWP specified the protective clothing required, breathing apparatus, and 
the time pennitted in the protected area. In high radiation areas, a health physicist carrying a 
radiation meter capable of measuring low, intermediate, and high level fields always 
accompanied the work party. The health physicists reported to separate management and their 
orders were absolute. In addition to these duties, health physicists monitored eff1uents fl·om 
SRE. 

On one occasion, and only one occasion, was I aware of health physicists not neglecting their 
duties, but rather establishing the wrong priority. There had been an inadvertent spill of 
radioactive liquid on the asphalt surface outside Building 4143. The two health physicists on 
duty were decontaminating shoe soles of two truck drivers from offsite instead of detennining 
the extent of radioactive contamination and roping off the area. This problem was promptly 
corrected. 

On another occasion, an operator's dosimeter was reading higher than expected based on the 
fact that no high radiation fields or contaminated areas were known to exist in the high bay at 
the time. Surveying disclosed a fine collimated beam of radiation exiting from a slight gap 
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between the concrete shield blocks above the vault for the primary cooling system. Packing the 
gap with lead sheet corrected the problem. 

The SRE had two large liquid waste tanks buried in the earth a few hundred feet from Building 
4143. The bottom surfaces of the tanks had severely conoded. The tanks were entered, 
decontaminated to the extent necessary, repaired and returned to service. To the best of my 
knowledge, this was done during the Power Expansion Program. 

Solid and liquid waste from SRE was taken to the radioactive waste handling facility at NFL. 1t 
was managed by UWX. 

I have no knowledge of toilets being used for disposal of chemicals or radioactive materials. 
believe that the culture at AI in general and SRE in particular would not have tolerated such 
behavior. 

AI had a training department that was responsible for the training and certification of Sodium 
Graphite Reactor (SGR), Organic Moderated Reactor (OMR), and SNAP reactor operators. 
SRE had an engineer, VXY, whose principal activity was assisting and cooperating with the 
training department in their work with SRE operators. VXY did much of the work in writing 
the SRE training manual and presented many of the classroom lectures. The classroom was 
located in Building 4143. Lectures covered layout, design, and operation of the various 
systems and the physical principles underlying their operation. On satisfactory completion of 
the training program, operators were granted certificates documenting their competence. All 
operators, chief operators, and shift supervisors held valid certificates. 

The SRE training and operating manuals were, in my view, the two most important documents 
at SRE. The SRE Operations Manual was edited and maintained by WYZ of the SRE staff. It 
was an evolutionary document that depended on input from shift supervisors and other staff 
members for it technical content. The manual contained detailed procedures that identified 
valves, pipes, and other components by specific name or identification number. 

During shift operations, a log was always maintained by shift supervisors to facilitate transfer 
of responsibility for the plant to the relieving crew. Management used the log books to stay 
abreast of plant operation and maintenance. The Group Leader, Supervisors, and Maintenance 
Foreman initialed the log after reading it. The Shift Supervisor on day shift prepared the Night 
Orders for the Operations Supervisor's approval. The Friday day shift supervisor prepared 
orders for the weekend. Holidays were covered in like manner. Each of the Unit Supervisors 
and the Maintenance Foreman prepared a weekly report of their unit's activities, and the reports 
were combined for documentation of the Group's activities. They also met as a group with 
Group Leader to discuss the week's activities. 

For a time, we experienced thefts from SRE. Vacuum tube voltmeters, gloves, and gasoline 
were disappearing. To the best of my knowledge no radioactively contaminated tools or 
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materials were removed ti·om the site. We asked security to inspect cars leaving the site. 
Security did this on a random basis at the NFL gate. We believe that this stopped the thefts. 

During my time at SRE there was no sodium fire at the facility. Furthem1ore, I am not aware of 
any sodium fire at SRE before or after my tenure. However, near the end of my tenure. a brush 
fire burned through the Rocketdyne Test Facility and AJ's NFL. This occurred on a weekend. 
The AI and Rocketdync Fire Departments fought the fire as did departments from local 
jurisdictions. To the best of my knowledge. the fire started in Box Canyon and off property 
controlled by Rocketdyne and AI. 

SCE owned the re(hvood cooling tower which was necessary for operation of their turbine 
generator and hence was essential for distribution to SCE's grid of the power produced by SRE. 
Although we believe that the automatic sprinklers designed to maintain the moisture content of 
the redwood functioned sometime in the preceding 24 hours, the cooling tower bumed and was 
totally destroyed. 

I spent some 19,000 hours of my life at SRF. I am nmv R2 years old, have four children, and 
six grandchildren. Neither I, nor my family, have suffered any ill effects from my employment. 
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Item 

1 

2 

3 

4 

Response to Comments on Draft Final Historical Site Assessment Issued on February 1, 2012 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Reference is made to the "Important Notice on the DVD box-set." On February 8, 2012, a sticker containing this notice was sent to each 
However, this notice does not appear on the box or on the labels of any of recipient of the draft final HSA along with directions for affixing the 
the CDs. It does appear on the cover page of each of the Tech. Memo. text notice to the CD box. Several parts of the HSA, including the 
files with the exception of Tech. Memo. HSA-5B. interview summary report and the aerial photographic interpretation arc 

not subject to this restriction. The notice was inadvertently switched 
between the HSA-5B TM and the HSA-5C TM. The HSA-5C TM does 
not contain any export control information. 

The title of Plate 1 is "Area IV Buildings of Interest." However only Agreed. Plate 1 was revised to show the areas/buildings listed on 
nuclear reactor and critical assembly facilities are highlighted and captioned. pages 4 and 5 of the HSA in Volume I, and identified by this comment. 
To be complete, other important non-reactor buildings, such as the Hot 
Laboratory (building 4020), the Radioactive Materials Handling Facility 
(RMHF), the Nuclear Materials Development Laboratory (building 4055), 
the Sodium Disposal Facility (site 4866), etc., should also be included. 

Building 4020 is not identified on Plate I. Agreed. Building 4020 is now identified on Plate I. 

Site 4886 is not identified on Plate 1. Reference is made to Figure 2.2, but Agreed. Plate I was revised to show Site 4886. The site falls under the 
no TM is mentioned. Section 1.2.7 heading entitled HSA-8. 

Agree- Comment will be Integrated in HSA and soil testing program as appropriate. ;'l;otcd- Comment will not he integrated into HSA or soils testing program. 
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Item 

5 

' "lll!!ll" 

Response to Comments on Draft Final Historical Site Assessment Issued on February I, 2012 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

These Volumes contain files for "incidents with no environmental release" Noted. For completeness. all documented incidents were included in 
for subareas 5B, 50 and 7/3/NBZ. These compilations are not referred to the respective HSA TM for each subarea. In an effort to summarize 
in the Volume I text file. If no environmental release occurred. then what is incidents in subareas where many occurred such as SRE (subarea 6). 
their relevance? Are there similar compilations for subareas SA. 5C. 6 and Hot Lab (subarea 50). and FSOF (subarea 8). the incidents were 
8'? Their absence would lead the reader to believe that all incidents in these categorized to f~1cilitate their presentation in both the HSA T:\1 and on 
subareas resulted in an environmental release? This would seem unlikely. the ;!ides used in the Stakeholder Meeting. Slide 12 listed 20 incidents 
For instance, slide 12 of the June 15. 2011 presentation on the subarea 6 out of 4' incidents at the reactor facilitv as .. Personnel Exposure - no 

- • I HSA. reported 20 incidents as not resulting in an environmental release. evidence of release to environment". I 

Agree- Comment will be Integrated in HSA and soil testing program as appropriate. Noted- Comment\\ ill not he integrated int<> HSA or soils testing prugram. 
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Response to Comments on Draft Final Historical Site Assessment Issued on February 1, 2012 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

As requested here are my comments on the Draft Final HSA. I find it to be 
a mixed bag. The documentation of historical activities represents a 
prodigious amount of work. However, the translation of that documentation 
into the Tables 1.3, "Potential Radioactive Contaminants of Concem" 
appears to be a superficial exercise devoid of any technical evaluation of 
quantities of radionuclides that might have been used or produced, and 
released into the environment so as to be of potential concem. This is 
typified by the following entry for Building 4027 on page 25. 
"Radionuclides of concem include all radionuclides that are included in the 
background study plus any additional radionuclides identified during the 
HSA." 

The Tables seem to have been created by maximum usc of the cut/paste 
options. without technical basis. If you consider the frequent use of the 
logic that adjacent buildings were the justification or that drainage was the 
justification, it would have been much simpler to state that "all radionuclides 
could be present everywhere" and all of the effort to produce the Tables 
could have been avoided. The Tables arc useless as a guide to focus 
attention on likely concentrations of radionuclides of significance. There is 
no consideration of the effects of prior remediation or the ubiquitous 
NORM. There are also numerous silly entries in the Tables that are 
meaningless or baseless. 

The Tables only serve to reinforce the radioactive paranoia of the most 
phobic members of the community. and does not serve the best interests of 
anyone. 

Response 

Noted. To customize a list of ROCs and associated quantities by 
facility/subarea is beyond the scope of the HSA not to mention that it 
requires detail about process history that we do not have. For instance, 
at SRE we could estimate radionuclide inventory and content using a 
code like ORIGEN if we had fuel composition. reactor time, reactor 
flux as function of time. down times, etc .. etc. At hot lab. this kind of 
analysis would be very difficult simply because fuel was processed here 
from many on-site and off-site reactors. This is one of the reasons why 
the list is all inclusive in the HSA however. effort was directed during 
the design of analytical lists for the Soil FSP so that a balance was 
struck between what could be there and what can be analyzed reliably 
as well as adding "caveats" about expanding analysis such as C 14, 
Ni63. etc .. at locations where facility history is well documented. 

Stakeholders are reminded that these ROC lists were the product of 
document reviews (of many documents). This means that if a particular 
radionuclide was in or could have been in a facility, it was included in 
the HSA report. The function of the HSA was to collect historical 
information. 

The initial extensive list of radionuclides from the background study 
was critically evaluated and reduced. The radionuclide suites were 
developed and applied to address this type of issue. 

Agree- Comment will he Integrated in HSA and soil testing program as appropriate. ~otcd ~- Cc1111111Cnt \\ill not he 111tcgratcd into HSi\ or soils testing pwgram. 
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Item 

7 

8 

Response to Comments on Draft Final Historical Site Assessment Issued on February 1, 2012 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment I Response 

I understand. However, the tables of radionuclides of concern lack any real I Noted. See response to previous comment, above. 
relation to what may be there or what might be found. They imply far more 
than is really justified by the operational history. It is not really evidence. 
Also, it does not matter because you are essentially sampling everywhere for 
everything . 

.. .looking back on the ... comments on each HSA subarea. now looking at the Noted. The source document for the sketch provided in the comment 
bigger picture, aside from investigating offsite wells. "Spray Fields" should cannot be confirmed nor does it connect the "sprays" to any source of 
be considered a potential source of contamination. The spray field on the radiological or chemical contamination. If these sprays were used to 
road to the Simi Valley overlook next to Building 133, was contaminated release radiologically contaminated effluent in Area IV then surface 
with Cesium 137, yet, they could not explain a source. nor could they radiation would have been measured thru the gamma survey effort in 
explain what the industrial sprinklers were doing there. This needs to be these areas. The "sprays" located along the subarea 617 edge with the 
investigated further, the below Historical Document shows the Upper and NBZ were surveyed with the most sensitive gamma surveying 
Lower Spray Fields in AREA II as this was common practice, the AREA IV instruments. the ERGS II. and the results do not support the suggestion 
lines should be followed to tind a source and research spray fields and not of the "sprays" for other than fire prevention/suppression. 
just brush off as tire suppression. 

Agree- Comment will be Integrated in HSA and soil testing program as appropriate. :\oted- Comment 11illnot be integrated into HSA or soils tco-ting program. 
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Response to Comments on Draft Final Historical Site Assessment Issued on February I, 2012 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

There are a few documents regarding the Sodium Reactor Experiment (SRE) 
that I feel were not referenced properly in the Draft. please consider the 
"Minutes of Meeting. August 5. 1959- Ad Hoc SRE Review Committee". 
the "SRE Radioactive Vent System of December 18, 1957 by R.P. Nebiker" 
and the Re-examination of Radioactivity Implications of Dissolved Uranium 
in SRE Primary Sodium Coolant. February 20. 1960 by R.S. Hart" 

There were Energy Technology and Engineering Center (ETEC) and 
Atomics International (AI) operations outside of AREA IV that should be 
referenced, made part of the HSA and included in any future sampling 
efforts, including but not limited to The Bowl in AREA I (owned by The 
Boeing Co.) and Building 203 in AREA II (Owned by the Federal 
Government administered by the National Aeronautics and Space 
Administration (NASA). 

OS-21. located in Runkle Canyon is the Closest offsite well to the west of 
AREA IV should be sampled for health and safety reasons as the property 
was recently purchased for the development of homes within the City of 
Simi Valley. 

Response 

Noted. EPA does not possess these documents nor were they provided 
during the comment period for the TM containing the SRE. 

Noted. The scope of EPA's radiological study includes only Area IV of 
the Santa Susana Field Laboratory. 

Noted. OS-21 was included in EPA's groundwater program but the 
legal counsel for the owners of the property would not grant the EPA 
access to the well unless it could prove there was a specific scientific 
reason to sample it. The property owner legal counsel would not allow 
EPA sample the well just because it was close to Area IV. OS-21 has 
been sampled numerous times before and DTSC has issued a "No 
Further Action .. letter for the well. There are no data that would lead 
EPA to be line contamination has migrated to the well since the letter 
was issued. 

Agree- Comment will be Integrated in HSA and soil testing program as appropriate. ~ot<.'d c,,mmcnt 11 ill 1](1\ he mtcgratcd tnto HS . .\ or soils testing pwgram. 
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FINAL 
TECHNICAL MEMORANDUM 

SUBAREA HSA-SA 
HISTORICAL SITE ASSESSMENT 

SANTA SUSANA FIELD LABORATORY SITE 
AREA IV RADIOLOGICAL STUDY 
VENTURA COUNTY~ CALIFORNIA 

1.0 INTRODUCTION 

This technical memorandum (TM) presents a summary of the identified environmental concerns 
associated with past radiological operations within a portion of Area IV at the Santa Susana Field 
Laboratory (SSFL) site located in eastern Ventura County, California (Figure 1.1 ). The SSFL 
site consists of four areas: Areas I, II. III. and IV: and two buffer zones: the Northern Buffer 
Zone (NBZ) and the Southern Butler Zone (SBZ). The lJ.S. Environmental Protection Agency 
(EPA) is conducting a radiological characterization study of SSFL Area IV and the NBZ 
pursuant to the Comprehensive Environmental Response. Compensation. and Liability Act 
(CERCLA). EPA ·s study consists of a Radiological Historical Site Assessment (liSA). gamma 
scanning of accessible areas, geophysical surveys, soil and water testing. EPA ·s gamma 
scanning, geophysical. soil and water testing investigations arc being developed and presented in 
separate work plans and data reports. 

HydroGeoLogic, Inc. (I-IC1L) has been tasked by EPA to conduct the radiological 
characterization study within SSFL Area IV /NBZ (hereafter called the "Area IV Study'"). Figure 
1.2 illustrates the location of Area IV and the NBZ. EPA has elected to subdivide the Area IV 
Study Area into subareas. Subarea boundaries are based on existing Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) areas for the SSFL site. EPA has further 
subdivided some RFI areas based on features such as roads. drainage pathways. building use. and 
number of buildings. 

Table 1.1 
Area IV Study Area 

Subarea Designations 

Area Number 
Designation of Sites 

HSA-3 I 
HSA-5A 26 
HSA-5B 46 
HSA-5C 23 
HSA-5D 21 
HSA-6 38 
HSA-7 18 
HSA-8 8 
BZ-NE 2 
BZ-NW 2 
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The objective of the liSA component of the radiological study is to provide a comprehensive 
investigation that identifies. collects. organizes. and evaluates historical information relevant to 
nuclear research operations as it pertains to radiological contamination in the Area IV Stud: 
Area. Once these areas have been idcntilied. potential areas where radiological contamination 
may exist at the site will be identified JiJr sampling. 

This work is being executed by HCL under [Pi\ Contract EP-S7-05-05. Task Order (TO) 0038 
under the technical direction and oversight of EPA Region 9. In accordance I louse Resolution 
(HR) 2764. the Department of Energy (DOE) is funding EPA ·s Area IV Study. DOE elected to 
fund EPA· s study with funding allocated under the American Recovery and Reinvestment Act 
(ARRA) of 2009. On December 6, 20 I 0. the DOE and the State of CaliJ()rnia Department of 
Toxic Substances Control (DTSC) signed an Administrative Order on Consent (AOC) for 
cleanup of the Area IV and the NBZ. Under this AOC. radiological contaminants will be 
cleaned up to background concentrations as defined by EPA ·s July 20 II radiological background 
study. 

1.1 TECHNICAL MEMORANDA AND THE RADIOLOGICAL HISTORICAL SITE 
ASSESSMENT 

This TM presents information relating solely to sites and buildings located within Subarea liSA-
51\. This TM. along with the other TMs prepared for the subareas identified in Table 1.1. Each 
TM has been made available in dran for review and informal comment by SSFL stakeholders 
and the general public. EPA responded to each comment via dran ··Response to Comment" 
tables, which were also made available to SSFL Stakeholders. Each draft was edited as 
described in the Response to Comment tables. and these edits along with any new inJormation 
made available to EPA have been compiled into EPA's oflicial Radiological HSA for the Area 
IV Study Area. 

The content of each TM is based on guidance provided in the Multi-Agency Radiation Survey 
and Site Investigation Manual (MARSSIM. Revision I. August 2000). MARSSIM is used as an 
investigative tool to gain an understanding of the nature and extent of radiological contamination 
left at a site. The TMs provide preliminary recommendations for MARSSIM classifications 
based solely on historical information. which may be incomplete. The preliminary 
classifications identified in the TMs will be used to guide the subsequent gamma scanning and 
multimedia sampling effort. Once more complete historical environmental data have been 
obtained. and the results of geophysical surveys, gamma radiation scanning surveys, field 
observations, and the results of soil sampling and laboratory analyses are available. the 
preliminary classifications presented in the TMs will be revised. 

1.2 GOALS AND METHODOLOGY OF THIS TM 

This TM is focused on radiological information within subarea HSA-5A and the drainage 
channels that lead to and from this area. The location of subarea HSA-5A is shown on Figure 
I .3. Plate I presents a summary of the features related to potential radiological sources 
identified within the HSA-5A subarea. Detailed information pertaining to the use of radioactive 
materials and the potential release of radionuclidcs at sites and buildings within HSA-5A arc 
provided in Sections 2 and 3 ofthis TM. Preliminary findings specific to HSA-5A are presented 
as follows: 

2 
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• Descriptions and locations of potential. likely. or known activities that involved 
radioactive material. radioactive waste, or mixed waste: 

• Initial MARSSIM classifications (e.g .. Class 1. 2. 3) of potentially impacted areas: 

• A site-by-site assessment of the likelihood or '"weight of evidence" of radiologically 
contaminated media: 

• An assessment or the I ike! ihood of potential migration pathways: and. 

• Identification oC confirmation oL and. if appropriate. addition or subtraction to. the list of 
the potential radiological contaminants or concern. 

As specified in MARSSIM. a '"site" is defined as any installation, facility. or discrete. physically 
separate parcel of land. or any building or structure or portion thereof: that is being considered 
for survey and investigation (MARSSIM. Revision 1. August. 2000). MARSSIM guidance 
defines <111 sites as either '"non-impacted,'' or '"impacted" by radiological operations. All of the 
sites at 1he Area IV Stud) Area arc considered to have a reasonable potential f(x residual 
contamination. so none is classified as "non-impacted." Impacted areas of the Area IV Study 
Area arc divided into one ofthrcc classifications. 1 

• Closs I Areas_- Areas that have, or had prior to remediation. a potential ror radioactive 
contamination (based on site operating history) or known contamination (based on 
previous radiation investigations). 

• Class 2 Areas_· Areas that have, or had prior to remediation. a potential f()r radioactive 
contamination or known contamination. 

• Closs 3 Areas: Areas that have a low potential tor radioactive contamination. 

The information provided in this TM together with comments and recommendations provided by 
SSFL stakeholders :md the general public will be used in the EPA's investigation strategy for 
sampling and analysis for residual radiological contamination in surface and subsurface soil 
within l-ISA-SA. In addition to the l-ISA, information gathered by EPA ·s Area IV and NBZ 
gamma scanning program and targeted geophysical investigation will assist EPA in fine-tuning 
the overall investigation strategy for the Area IV Study Area. and in making the final 
determinatiun ofthe appropriate MARSSIM classifications. 

1.3 BRIEF DESCRIPTION AND HISTORY OF SSFL AREA IV AND THE NBZ 

The SSFL sit~ occupies 2.850 acres of rocky terrain with approximately 700 feet of topographic 
relief near the crest of the Simi Hills. The Area IV Study Area comprises approximately 465 
acres. Though some of the study area is relatively flat, some portions of the area exhibit steep 
relief and rugged terrain. The site elevation is between I ,880 feet and 2, 150 feet above sea level. 
The overlying soils of the Area IV Study Area consist of weathered bedrock and alluvium that 
have been eroded primarily from the surrounding Chatsworth and Santa Susana formations. 
Several geological faults cross this area. 

1 Multi-Agency Radiation Sun·ey and Site Investigation Manual (MARSS!M), Revision 1, NUREG-1575, Rev. I, 
EPA 402-R-97-016, Rev. I, DOE/EH-0624, Rev. I, August 2000, pp. 2-5. 
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The climate in the vicinity of the SSFL site is classified as Mediterranean Subtropical. 
corresponding to an average temperature of 50 degrees Fahrenheit in the winter and 70 degrees 
Fahrenheit in the summer. Rainfall averages approximately 18 inches per year. 

A shallow groundwater system exists in the surface soils at small isolated locations. A regional 
groundwater system exists in the deeper fi·acturcd ChatS\\Orth Formation. In some areas. 
groundwater from the Chatsworth Formation flcm s through fractures in the rock and emerges at 
the ground surface as seeps or springs. Groundwater underlying the SSFL site is not currently 
used. or anticipated to be used. as a source of drinking water for the nearby communities or at 
SSFL. but nearby residents may in the future consume groundwater emanating fi·om this site 

In addition to rocket and small engine testing I~Kilities in other portions of the SSFL. North 
American Aviation. Inc .. had facilities at Area IV for researching. developing, and constructing 
equipment to usc nuclear energy through its Atomics International (AI) Division.2 According to 
a 1959 company brochure. AI maintained a nuclear field test area covering approximately 300 
acres at the SSFL site.' Under contract to DOE and private customers. AI supported the 
development of civilian nuclear power. as \\ell as the testing of non-nuclear components related 
to liquid metals within 90 acres of Area IV of the SSFL site. The L1cilities within these 90 acres 
would later be referred as the Energy Technology Engineering Center (ETEC).4 

Nuclear facilities at ETEC included I 0 nuclear research reactors over the period July 1956 
through February 1980. These research reactors arc listed in Table 1.2. 

Table 1.2 
Research Reactors Located at the Santa Susana Field Laboratorl 

Radioactivity 
Reactor Building Power Period of Power at End of 

Acronym No. Facility Name Level Operation Generated Operation 
(kW) (MWd) (103 Ci) 

K.EWB 4073 Kinetics Experiment I 7/!956to I 6 
Water Boiler ll/!966 

L-85/ AE-6 4093 L-85 Nuclear ~ ll/l956to 2 !8 ,) 

Experimentation Reactor 2/!980 

iSRE 4!43 Sodium Reactor 20,000 4/!957 to 6,700 !20,000 
Experiment 2/1964 

SER 40!0 Systems for Nuclear 50 9/!959 to !3 300 
Auxiliary Power (SNAP) 12/!960 
Experimental Reactor 
Facility 

c North American Aviation, Inc., The North American Story. December !960, p. 7 
'Atomics International, A Division ofNorth American Aviation, Inc., Atomics International. December I959, p. 5. 
4 http://www.etec.energy .gov/History/ Area-l V -History .html 
5 Oldenkamp, R.D. and Mills, J. C., Nuclear Operation.\' at Rockwell's Santa Susana Field Laboratory- A Factual 
Perspective, Rockwell International; Report No. NOO I EROOOO I 7, September 6, l99I, p. 23. 
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Research Reactors Located at the Santa Susana Field Laborator/' 

- .. -·- --· - ·- ·- ·---·.- -···-

Radioactivity 
Reactor Building Powet· Period of Power at End of 

Acronym No. Facility Name Level Operation Generated Opet·ation 
(kW) (MWd) (103 Ci) 

S2DR 4024 SNAP Environmental 65 4/1961 (( I:\ 39( 
lest racilitv 1211962 

STR 4028 Shield Test Irradiation 50 12/1961 tc I 300 

I acl!l!Y 711%4 

S8f':R 4010 SSLR Test Facility GOO 5/J9G3to 215 3,600 
4/1965 

. --· -
STIR 4028 Shi·:ld Test Irradiation I .000 8/1964 to 28 3,714 

Facility '1974 

SIOf'S3 4024 SNAP Environmental 37 1'1965 to 16 6,000 
Test Facility .1'1966 

S8DR 4059 Sl\: :\ P Development 619 5.' 1968 to 182 220 
Reactor Fa;:ilily 1211969 

··~ 

Seven criticality test facilities (i.e. facilities housing operations involving masses of fissionable 
material capable of sustaining a nuclear chain reaction) were also located on Area IV. 7 These are 
listed in Table 1.3. Other nuclear facilities within Area IV included the Radioactive Materials 
Disposal Facility and the Hot Laboratory, as well as the Sodium Disposal Facility. or Area IV 
burn pit. Each of these facilities will be addressed as a site within the appropriate TM along with 
supporting buildings and open areas. 

According to the DOE ETEC web site. most nuclear research related programs and operations 
ceased in 1988 and were replaced with decontamination and decommissioning operations.~ 

Table 1.3 
Criticality Test Facilities at the Santa Susana Field Laboratory9 

Facility Name Building No. Period of Operation Notes 

!SNAP Critical Test 4373 1957 to 1963 First SNAP-2 criticality tests 

Organic Moderated Reactor 4009 1958 to 1967 Basic tests of reactor concept 

Sodium Graphite Reactor 4009 1958 to 1967 Basic tests of reactor concept 

SNAP Critical Equipment 4012 1961 to 1971 Later SNAP criticality tests 

Fast Critical Experiment 4100 1961 to 1972 Started as Advanced Epithermal 
rrhorium Reactor (AETR) 

!SNAP Flight Systems 4019 1962 SNAP flight system criticality 

SNAP Transient Test 4024 1967 to 1969 SNAP transient response tests 

6 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rockwell's Santa Susana Field Laboratory- A Factual 
Per.1pective, Rockwell International; Report No. NOO I EROOOO 17, September 6, 1991, p. 23. 
7 Atomics International, A Division ofNorth American Aviation, Inc., Atomics lmernational, December 1959 
8 http://www.etec.energy .gov/History/ Area-IV -History .html 
9 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rockwell's Santa Susana Field Laborat01y · A Factual 
Perspective, Rockwell International; Report No. NOO I EROOOO 17, September 6, 1991, p. 25. 
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The NBZ is a 175-acre parcel of land that abuts the SSFL property (l·igure 1.2). The NBZ is a 
naturally vegetated area containing drainage channels that transport surface water from the SSFL 
downslope to surrounding populated areas. 111 The NBZ was purchased by the Rocketdync 
Division of Rockwell International (Rockwell) in 1998 ll·om the adjoining Brandcis-Bardin 
Institute (now known as the American Jewish University) because an environmental contractor 
found that the NBZ contains radioactive and chemical contamination that had migrated ll·om the 
SSFL. 

With the exception of 452 acn.:s owned by the lJ .S. (iovernment in Area I and Area I I. which is 
outside of the Area IV Study Area, the entire SSFL site. including the NBZ, is owned and 
operated by The Boeing Company. 

1.4 BRIEF DESCRIPTION AND HISTORY OF l-ISA-SA 

Subarea l-ISA-SA is approximately 38.4 acres of flat land that contained 37 buildings over the 
years. It includes B. C. and II th through I i 11 Streets. Drainage is generally to the southeast. 
There are no ponds in this subarea. Radiological operations in the HSA-SA area related to the 
SNAP and SNAP 8 programs as well as to the Advanced Epithermal Thorium Reactor and the 
Fast Critical Experiment Laboratory. 

I .S SITES IN l-ISA-SA 

During the peak of operations. Subarea RFI-5/\ comprised 27 sites. most of which were 
buildings. This technical memorandum addresses each of these 27 sites within Subarea l-ISA
SA. Of the 27 sites, 3 were reactor buildings and 14 housed operations possibly involving 
radioactive materials. Of the 27 sites in Subarea liSA-SA. only 2 buildings and a parking lot 
remain today. 

1.6 SITE SUMMARY METHODOLOGY 

In preparing this TM. the ]()I lowing types of documents were reviewed: 

radiological characterization reports; 

previous radiological surveys; 

decontamination and decommissioning (D&D) reports; 

environmental monitoring reports; 

license termination reports: 

aerial photographs dating back 50 years; 

building floor plans; 

piping diagrams and construction drawings; 

RFI reports; 

unusual occurrence reports; 

incident reports; 

10 Agency for Toxic Substances and Disease Registry, Draft Preliminary Site Evaluation, Santa Susana Field 
Laboratorv, Atlanta, GA, December 3, 1999, pp. 2-5. 

6 
Redacted 



Santa Susana Field Laboratory 
II istorical Site Assessment 
Final Technical !\1emorandum: Area IV, Subarea liSA-SA 

plant operating reports and logs: 

safety analyses reports: 

facility surveillance and maintenance reports: and 

• in formation obtained from interviews with former workers or other persons. 

October 2012 

Numerous documents were obtained through information requests sent to Boeing, DOE. and 
other parties. EPA sent formal information requests to Boeing. DOL the Nuclear Regulatory 
Commis<ion (\IRC) and the Calif(wnia Department of Public llcalth and Environment (CDPHE) 
under ~ 104(c) of the CERCL;\. In addition, EPA directed Boeing to identify and provide 
pertinent documents within a number of document databases comprising approximately 1.4 
million documents relating to all areas of the SSFL site. including Area IV. as well as some 
offsitc f~1cilitics. The inf(mnation acquisition process is complete. 

EPA sent nocing its original intiJrmation request letter on June 24. 2009. Boeing provided an 
initial response to this request on August 20, 2009, and a supplemental response on December 
10. 2009. On June 8. 2010. Boeing provided relevant site drawings and maps as identified by 
EPA during a review offlat files at Boeing's Safety, Health. and Environmental Affairs (SIIEA) 
building on site. Subsequently. on June 17. 20 I 0. EPA sent Boeing a supplemental inf()rmation 
request letter specifically requesting all maps. diagrams. and as-hui It drawings for past and 
current buildings in Area IV. On July 15. 20 I 0. Boeing responded and provided additional 
documents. including maps and dravv ings. On November 15. 20 I 0. Boeing provided a third 
supplementary group of documents. On December 23. 20 I 0. and January I I, 20 I 0. Boeing 
provided numerous additional documents in response to both EPA original information requests 
and EPA queries of Boeing's document database for the SSFL. 

In October 2010. EP ;\ also sent the National Aeronautics and Space Administration (NASA) a 
f(mnal information request letter. On November 22 and December 2. 20 I 0, EPA received 
information responsive to this request. 

EPA sent DOE its original information request letter on June 24. 2009. DOE provided an initial 
response to this information request on August 31. 2009. Subsequently, DOE provided 
supplemental responses to this initial inf(mnation request on a monthly basis. Additional 
information responsive to the EPA's information request was received in September, October, 
November, and December 2009, as well as January through December 20 I 0 and January through 
July 2010. On June 17. 2010. EPA sent DOE a supplemental request for information, 
specifically requesting maps, diagrams, and as-built drawings for past and current buildings in 
Area IV. Starting in its July 20 I 0 supplemental response to EPA. DOE provided information 
that was responsive to both the EPA information requests letters. 

Other requests for information pertaining to the site have included ~ I 04(e) information request 
letter sent to the NRC and CDPHE. The purpose of the inquiries to both the NRC and the 
CDPHE was to identify and obtain any nuclear materials licenses pertaining to the site that may 
not have been captured via the information requests sent to other parties. 

In preparing the HSA-5A TM, 849 individual documents and photographs were reviewed. The 
review process was conducted by first screening over 80,000 documents amassed for the project 
These screening efforts produced 692 documents relevant to past operations at facilities within 
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HSA-5A and were therefore determined to \\arrant in-depth evaluation. Each of these 692 
relevant documents \\as thoroughly evaluated for information considered useful f{Jr assigning 
MARSSIM classifications. In addition to screening and evaluating reports and other documents. 
a comprehensive aerial photograph analysis of Area IV \\as prepared. This analysis is provided 
in Appendix A ofthc liSA. 

1.6.1 Contents of EPA's Site-by-Site Analyses 

The subject areas considered and addressed for each site discussed in Section 2 of this TM arc 
presented below. For each subject area. the list of criteria evaluated and the associated 
parameters f(x the evaluation are described. The most complete available information was used 
to evaluate the site; no known information was omitted from the description. In the event that 
known information did not conform to one ofthc listed subject areas, it was included in the most 
logical place. 

Site Description 
A physical description ofthe site including. at a minimum. the following data clements: building 
numbers of all buildings within the site: date of construction of building(s): buildings in the 
vicinity not associated with the site: location of site relative to street(s); site plan(s); and floor 
plan(s) fi·om as-built or plan drawings. if available. 

Building Features 
lnfLxmation related to dimensions or size of building(s). below-ground structures. vaults. 
pipelines, sumps, condensation lines. sewers. drains. swales, and leach fields. If none of these 
features were identified, the text --no information was located'" was inserted. 

Former Use(s) 
Details of past use(s) ofthe site. including dates of activities. 

Information from Interviewee(s) 
This category includes information about the site provided by interviewee(s). If no information 
has been obtained for a particular site. the text ··none to date'' was inser1ed. Individuals who 
have been interviewed include: 

• Former SSFL Employees (e.g .. health physicists. electricians, mechanics, construction 
inspectors, nuclear technicians. etc.) 

• Survivors of Fonner Employees; 

• Former Contractors (and one survivor of a former Contractor); 

• Community Stakeholders; 

• Residents in surrounding areas. 

At the discretion of the Interviewee. each interview was conducted either by representatives of 
the EPA only, representatives of the DOE only or jointly by EPA and DOE representatives. 
EPA's primary objective of the interview program was to help direct the soil sampling crews to 
potential source areas of radiological contamination identified during the course of each 
interview. All information on potential source areas, corroborated or not, was recorded in EPA's 
HSA process. 
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At the time of writing this TM. the EPA had completed forty-nine (49) interviews. Under the 
DOE/EPA joint interview program. eighteen ( 18) interviews have been conducted. 
Approximately I 07 f(xmer employees have requested to be intcrvicwl:d by DOE only and those 
interviews arc complete. An additional eighty five (85) people were referred to EPA and DOE 
by intervie\vees during the course of the interviews. and of these. only twenty (20) could be 
located, which resulted in four (4) additional interviews. DOE has provided all oftheir interview 
transcripts to LPA f(w use in EPA TMs. 

The interview information obtained to date relevant to this TM is depicted on the relevant Plate I 
figure. Appendix 8 of the HSA provides a summary of the intcrvic\v process and completed 
interview summaries of each interview. 

Radiological Incident Reports 
Reports on any documented incidents at the site with the potential f()r release of radioactivity 
into the environment. If no incident reports were found, the text ··none found'' was inserted. 

Cun-cnt Usc 
Current usc of th~: site. or date of demolition of building/structure. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcase(s) 
Previous radiological investigations such as surveys. decontamination activities. and cleanup 
activities vvcre evaluated. The evaluation of previous investigations and cleanups addressed. at a 
minimum. the foilowing elements: 

agency conducting the investigation: 

purpose ofthe investigation; 

dates of the investigation; 

details of releases inside building. to air. to soil, and to surface water, as applicable: 

decontamination/cleanup activities; and 

final survey results. 

Radiological Use Authorizations 
Use authorizations have been defined as issuance of a license for radioactive material(s) from an 
appropriate regulatory agency. All known licenses issued for the site were included; if none 
were found, the text "none found" was inserted. 

Former Radiological Burial or Disposal Locations 
A description of known burials and/or disposals of radiological materials on the site, including 
applicable dates. if known. If no documented burials and/or disposals were identified, the text 
·'none found" was inserted. 

Aerial Photographs 
The applicable photographic analyses from the report prepared by the EPA's Environmental 
Photographic Interpretation Center (EPIC) in March 20 I 0 were included for each site. These 
analyses include photographs from the following dates: 

• December 22, 1952; 
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• August 19. 1957: 

• August 21. 1959: 

• 1962/1963: 

• March I. 1965; 

• August 13. 1967: 

• April20. 1972: 

• May 16. 1978; 

• October 21. 1980; 

• August 21. 1983; 

• October I 0. 1988: 

• June 19. 1995; and 

• .June 8. 2005 . 

Aerial photograph anomalies \\ere interpreted as a trigger for assigning a higher scrutiny to a 
particular site than other information (such as historical documents) would indicate. 

H.adionuclides of Concern 
Radionuclides used/generated at the site. This description includes. at a minimum, the types of 
radiological matcrial(s) managed at the site: radionuclides known or suspected to have been 
handled or generated on the site; and how the identified radionuclides impact the list of 
radionuclides of concern in the background study. If no information was available. the text 
""none found"' was inserted. It is important to note that not every radionuclide listed in this 
historical site assessment will have a sample analysis. The radionuclides are listed lor 
completeness, indicating that they have been mentioned or discussed in a cited document or 
report. However. many of the facility and site reports reflect the conditions at the time. thus 
every mention of a specific radionuclide docs not mean it would be present now. due to decay. 
For this reason, the Radionuclides of Concern sections described f(x each facility or site list 
those found in historical records. The Radionuclides of Concern (Table 3.3) lists radionuclidcs 
that will be analyzed and does not include those that would have decayed in the years since 
operations ceased. 

Drainage Pathways 
This category includes information on the direction of surface water flow on the site and the 
presence of sanitary drains. storm drains. septic systems, or leach fields on or near the site. 

Radiological Contamination Potential 
The potential for radiological contamination was evaluated for each site. Evaluations included 
consideration of the completeness of past cleanup and remedial operations. Many past clean-up 
efforts likely did not achieve the requirements of the DTSC/DOE AOC dated December 20 I 0 
that generally requires a cleanup to background levels tor both radiological and chemical 
contaminants.' Background studies for the site are nearing completion with EPA leading the 
radiological background study and the DTSC leading the chemical background study. The 
potential for radiological contamination is quantified in this TM by assigning a preliminary 
MARSSIM class describing the possibility for residual radiological contamination at the site 
based on all information collected to date. The basis for assigning the preliminary MARSSIM 
classification includes an examination of the following data elements: 

historical site operations; 
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previous radiological investigations: 

reported incidents of releases; 

decontamination and remediation operations at the site: 

interviews with former workers: 

drainage pathways on or near the site; 

aerial photograph interpretation: and 

site reconnaissance. 

Recommended Locations for Soil/Sediment Sampling 

October 2012 

For each site. recommendations were made for possible targeted soil/sediment sampling 
locations. The selection of potential sampling locations was based on locations with the highest 
potential j()r radiological contamination as \\ell as at the particular site based on all known 
inf(mnation collected to date. The criteria evaluated for developing recommended soil/sediment 
sampling locations include the following: 

topography ofthe site; 

historical site operations: 

radiological investigations; 

reported incidents of releases: 

decontamination/cleanup operations at the site; 

interviews with former workers; 

storm drains on or near the site: 

sewer lines on or ncar the site; 

• aerial photograph interpretation; and 

site reconnaissance. 
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2.0 FINDINGS 

This section organizes the building areas within HSA-5A according to five logical "'clusters" 
(a.k.a. groups) based on operational characteristics and geographic locations. Plate I depicts the 
entire HSA-5/\ subarea and should be referenced while reading Section 2. Each HSA-5A group 
(discussed in Sections 2.1 through 2.5. below) is depicted in an accompanying group map. which 
serves as a guide f(x the text describing the building areas in that group and also as an index for 
the group's site photograph and building layout drawings. 

2.1 GROUP 1 

The Group I index map is presented in Figure 2.1. Following Figure 2.1. the site photograph 
and layout drawings f()r each building area within HSA-5A Group I arc presented. HSA-5/\ 
Croup I includes six buildings including Building 4024. the Systems for Auxiliary Nuclear 
Power (SNAP) Environmental Test Facility (SEIT). Building 4023. the Liquid Metals 
Component Test Building. and Building 4027. the SNAP Engineering Development Laboratory. 

2.1.1 Building 4023 Area 

Site Description: The Building 4023 area comprises Building 4023 and the land surrounding 
the building located on I i 11 Street. The ··old" portion of Building 4023 was constructed in 1962. 
and the ''new" building section was constructed in 1976. 11 The facility was approximately 20 
feet below the general grade of the adjacent I i 11 Street and \vas surrounded by an "'A. C. Ditch" 
to the north and east of the building. 12

·
13 Figures 2.l.la through 2.l.ld provide a current 

photograph and the best available building-specific drawing(s) that the research team could find. 
The 1969 site layout does not show a radioactive waste holdup tank; however, a plan view of the 
building from a 1993 final survey report shows a waste holdup tank to be located directly cast of 
the building between the building exterior and the ··A/C Ditch" (Figure 2.1.1 c). Building 4023 
was serviced by substation Building 4742; however. that building was located southwest of 
Building 4042. which was located on the other side of B Street. Plate I presents a summary of 
all identified features for this site. 

Building Features: Building 4023 was a DOE-owned single story structure with galvanized 
steel walls and roof and a concrete slab floor. The sodium test loop was located in a small 
partitioned area in the western, or ''old,'" portion of the building. constructed in 1962. This 
portion of the building has also been used for storage. The '·new'· building section, constructed 
in 1976. held an analytical chemistry laboratory and a storage set-up room. 1

-l A 250-gallon 
stainless steel waste holdup tank was installed at the facility in 1976 and was located in an 
exterior sub-grade open-top concrete vault (7.5 feet x 10 feet x 6 feet) at the east end of Building 

11 ORI SE, Verification Survcv of Buildings 005. 023. and 064. Santa Susana Field Laboratory. Rockwell 
lnternatiunal. Ventura Countv. California, 94/K-14, October 1994. 
12 Drawings appear to indicate that A.C. refers to "asphaltic concrete.'' The ditches surrounding this building were 
paved and likely served as a pipe trench for the cooling system return and supply lines between the building and the 
evaporator (Atomics International Drawing 303-027-C2, Topographic Plan, March 4, 1963). 
11 DOE, Certification Docket for the Release of Building 023 at ETEC, Docket No. DOE/CD-ETEC-023, February 
1997. 
14 ORISE, Verification Sun'ey of Buildings 005, 023, and 064. Santa Susana Field Laborat01y, Rodwell 
International, Ventura Coun~v, Calij(Jrnia, 94/K-14, October 1994. 
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4023. 1' Approximately 80 feet of3-inch cast iron drain line and 40 feet of2.5-inch galvanized 
pipe vent lines were included in the \\aste holdup system. The drain lines ran along the outside 
of the building to a double fixture fitting near the holdup tank vault. The drain line then ran 
underground approximately 6 feet. through the vault wall and into the tank. Portions of the drain 
I. db d I d d · d. · · · J(l 17 me were covere y a concrete pa t 1at was usc to accommo ate an a1r con JtJon111g un1t. · 

Former Usc(s): Building 4023 served as the Liquid Metals Component Test Building and the 
Corrosion Test Loop. 1x The first section of Building 4023. constructed in 1962 and knm\n as 
023. housed a small sodium loop to conduct studies of radioactive contamination transport. The 
second section. constructed in 1976 and known as 23A. served as a storage and setup room as 
well as an analytical chemistry laboratory. 19 

In 1976. a usc authorization allowed the use of a small section of activated stainless steel 
Experimental Boilers Reactor fuel cladding in a small sodium test loop. located in the northwest 
corner of Building 4023. to gather data on transport characteristics of radiological contamination 
in sodium loops.~0.~ 122 The sodium loop tests were halted in 1983 and the loop was dismantled 
in 1986.23 At this point the connections to the tank were sealed and sinks were rcmoved. 2~ 

In 1982, an Alnor Dew-Point Meter containing a 6.25 ~tCi Ra-226 source was brought to the 
facility to be disassembled. but the disassembly was never authorized or attempted and the 
instrument was removed intact in 1986. A I 0 ~tCi Mn-54-sealed source. which was checked 
annually to ensure that no leaks had occurred. was stored in the building Jl·om 1983 to 1986.2

' 

According to a 1987 Site Consolidation Assessment, Building 4023 served as a development and 
demonstration test facility in support of the Rocky Flats Plutonium Recovery Project in 1987. 
These operations were located in the cast bay and chemistry laboratory. The west bay of the 
building was being used for the storage of powe1jet hardware. Additional information regarding 
these operations in Building 4023 could not be located; however. available information indicates 
the project included the mechanical and structural design of24 glove boxes. special manipulators 
and conveyor systems. This project also included the development of design criteria. definition 

" Information could not be located to identify the waste disposal practices prior to the installation of the waste 
holdup tank in 1976. Additionally, a February 17. 1981. Rockwell International internal letter indicates the tank to 
have been 500 gallons. 
16 Rocketdyne. Building 023 D&D Operations Final Report. 023-AR-0002 Rev. A .. March 7. 1996. 
17 Rockwell International, Rocketdvne Dirision Enrironmental Monitoring and Facility Effluent Annual Report. De 
Soto and Santa Susana Field Laboratories Sites 1989. RIIRD90-132, May 1990. p. 11-14 
IR Little information has been located describing the liquid metals component test operations in Building 4023 or 
when these operations occurred. 
19 DOL Certification Docket/or the Relea.~e o/Building 023 at ETEC, Docket No. DOE/CD-ETEC-023. February 
1997. 
20 Information contained in historical documents obtained by HGL to date have not provided information regarding 
specific building operations that occurred from 1962 through 1976. Additional information regarding the operations 
during this time period are needed. 
21 DOE. Certification Docket/or the Release of' Building 023 at ETEC, Docket No. DOE/CD-ETEC-023, February 
1997. 
22 Liquid Metals Test Building 023. Santa Susana FacilitY. Ventura Countv. Ca!tjiJrnia. Building Piping Plan. 303-
023-M5, .January I, 1963. 
23 Rocketdyne. Building 023 D&D Operations Final Report, 023-AR-0002, September 21, 1993. 
24 DOE, Certification Docket/or the Release o/ Building 023 at ETEC. Docket No. DOE/CD-ETEC-023, February 
1997. 
25 Rocketdyne Report, Building 023 D&D Operations Final Report, 023-AR-0002 Rev. A., March 7, 1996. 
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of process equipment and glove boxes to manage plutonium, development of 1low diagrams. 
design and speciJication of equipment and glove boxes. safeguard evaluations. experimental 
verification designs. reliability. availability and maintainability evaluations. and preparation of 

I 0 "b"7 conceptua design reports.- -

In I989. reports appear to indicate that Building 4023 served as a support facility for the 
Transuranic (TRU) Management by Pyropartitioning - Separation (TRUMP-S) operations in 
Building 4020. located in Subarea IISA-5D. Atomics International requested DOE's approval to 
utilize the facilities for a 2-year period beginning July 1988 for the Kawasaki !Ieavy Industries 
(Kill) and the Central Research Institute of the Electrical Power Industry (CRIEPI) of Japan
sponsored ''pyrochemical partitioning of actinides ll·om PUREX \\aste" program. According to 
the reports, inductively-coupled plasma (ICP) analysis at Building 4023 was not higher than I 0 
~tCi of activity. The ICP analyzer was located in Room I 02A. The material used in this 
experiment was listed as including uranium. neptunium (Np-237). plutonium (Pu-239), and 
americium (Am-241 ). The process of transporting the material from Building 4020 to 4023 was 
identified as j()llows: cx.29 

When aqueous samples arc transferred from Building T020 to Building T023 for analysis 
and back to T020 for solidification and disposal. no more than 10 pCi arc contained in 
t1•-.: 20-milliliter aliquot needed for rare earth analysis in Building T023. The aliquot will 
be placed in a 25-mL glass vial and sealed \\ith a screw-top cap. The glass vial will be 
placed in a plastic bottle with a screw-top cap. R&NS will smear the bottle to make sure 
it is uncontaminated. and the plastic bottle vvill be scaled in a plastic bag. The bag will be 
placed in a carrier which will be transported to L3uilding T023. At Building T023. a 
sphincter port will be used to introduce the sample and its plastic bottle into the nebulizer 
t;love box. Excess sample and waste will be bagged out of the nebulizer glove box and 
taken back to T020 in a similar manner to that described above. 

'Nhilc Building 4023 was owned by DOE. DOE agreed to use the building for this program. The 
program was listed as being part of "DOE's Private Sectors Initiative," and DOE agreed to 
provide the experimental materials and dispose of the waste. At the conclusion of the work. the 
facilities \Vcre to be decontaminated to a "level that they may be released for unrestricted usc.'' 
The confirmatory survey was to have been funded by the project:103132 The duration of these 
activities in Building 4023 could not be located. 

A March 1991 environmentaL health, and safety self-assessment of ETEC provided a five-year 
plan that included activities for the decommissioning of Building 4023. According to this 
document, activities planned for Building 4023 included the surveillance and maintenance of 

cG ETEC, Site Consolidation Assessment, April I 6, 1987. p. 13. 
27 Litwin, R.Z., Rockwell International Background and Capabilitv to DCldop a Weapons-Grade Plutoniun1 Fuel 
Cvcfe and Di.1posal Evaluation/or the PDR, October 5, I 992. 
cs Rockwell International, Safety Analvsisjc1r Building T020. Operations. TRUMP-S, I 90EROOOO I I, December 4, 
1989. 
29 Rockwell International, Revised TRUMP-S Project Radioactive Materials Usage Application, 190TIOOOOO I, 
October 3 I, 1989. 
30 Rockwell International, Safety Analvsisfor Building T020. Operations. TRUMP-S, 190EROOOOII, December 4, 
1989. 
31 Rockwell International, Revised TRUMP-S Project Radioactive Materials Usage Application. 190TIOOOOOI, 
October 31, 1989. 
32 Rockwell International, TRUMP-S Test Program Nuclear Materials Management Plan. 190NMPOOOOOI, 
October 17, 1989. 
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--remaining radioactively contaminated systems in and around"' Building 4023. These included a 
disconnected radioactively contaminated hood inside the building and the associated piping and 
radioactive liquid holdup tank. These surveillance and maintenance activities \Vere to be 
continued until the facilitv was to be decommissioned in the Fiscal Year 1993. Activities 
planned for Fiscal Year 1993 included the decontamination and removal ofthe radioactive liquid 
hold-up tank and the associated piping located outside of Building 4023. as well as the removal 
and packaging of the radioactive fume hood that was reported to contain a contaminated sink. 
Activities were to include the packaging and disposal of the tank. piping. and sink as radioactive 
\\aste.33 According to the certification docket for Building 4023. the radioactive liquid waste 
holdup system ''as removed in 1993. 3~ 

In 1992 and 1993. an analytical and ICP instrument was used to analyze small amounts of 
radioactively-contaminated solution fi·om the Molten Salt Oxidation project for trace metals. 
According to a final radiological study completed in 1994, the work was reportedly completed 
without incident and the remainder of the radioactive solutions and containers were transferred to 
the Radioactive Material Handling Facility (RMI-IF). The study did not indicate the quantity or 
nature of the radioactive solutions and containers that were transferred to the RMIIF.'' DOE 
formally released Building 4023 on April 21. 1997.'r, The State of California Department of 
Health Services (Dl-IS) concurred with the release of Building 4023 on February 19. 199R. 37 

Information from Interviewees: A summary ofthe information provided from interviewees is 
presented below. 

Interviewee I 0 I worked at the SSFL in the Atomics International Engineering Department as a 
manager of System and Test from 1986 through 1997. The following excerpts were pulled fi·om 
the interview: 

"/managed buildings 133, 005, 006 and 023, as well as some inactive buildings, and a total of 
perhaps 15 people . .. 

Building 023 was usedj(Jr research in ajoint DOE I Japan prqject, lasting 8 vears, dealing \t·ith 
chemical separationj(n·fitel recove1y. " 

Radiological Incident Reports: There have been two incidents associated with Building 4023 
that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of the incident 
reports are provided following the table, when available. 

13 Rockwell International, Document No. GEN-AR-0023, An Enrironmental. Health. and Sajetv SelfAssessmcnt oj" 
the Energy Technology Engineering Center, Volume 2, March 18, 1991. 
34 Flore, J .J ., Department of Energy, Docket No. ETEC-023, C crtification of the Radiological Condition ofBui/ding 
023 at the Energv Technology Engineering Center Near Chatsworth. C A, March 12, 1997. 
35 Rocketdyne Report, Final Radiological Survey Report ofBui/ding 023, 023-ZR-000 I, March I, 1994. 
36 Liddle, Roger, DOE/OAK, Letter, "Release of Facilities for Unrestricted Non-Radiological Use,'' April 21, 1997. 
37 Wong, Gerald, DHS/RHB, Letter, "Boeing's Request for Concurrence in Release for Use Without Radiological 
Restriction, Rocketdyne Santa Susana Field Laboratory Building T023," February 19, 1998. 
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Building 4023 Incident Report Summary 

Incident File Date of 
Name Incident Location of Incident Isotopes Description of Incident 

A0084 12/1811980 R/A Sodium Loop Activation Rinse water surged out of deconned 
Corrosion loop leg. contaminating the area. 
Products* 

A0257 4/22/1981 Sodium Loop Co-60 1l'v1n-54 Five grams of hot radioactive 
contaminated sodium leaked fi·om loo1 
and burned. 

-* Act1vat1on COITOSIOI1 products have been del1ned as typ1cally compnsmg Co-60. t\1n-54, 1'\i-59. \li-63. andl·e-55). 

• On December 3. 1980. after modifications to the Sodium Loop. personnel poured alcohol 
into the cold leg of the loop to neutralize the residual sodium in the leg. Personnel 
drained the alcohol and poured new alcohol in. let it set for six hours. and drained the 
alcohol. Approximately one quart of water was poured into the cold leg of the loop. and 
reacted with the sodium in the sample line that had not been neutralized by the alcohol. 
The water and a small amount of sodium surged out of the cold leg of the loop 
contaminating the ceiling. \\ails and floor \\ith maximum contamination levels of 1.000 
dpm/1 00 cm2 of Mn-54 (A0084). The incident report does not provide information to 
indicate whether and how the contaminated areas were cleaned following the incident. 3

x 

• On April 22. 1981. there was a minor sodium (approximately 5 grams) leak and fire. with 
Cs-137, Mn-54. and Co-60 as the principal radioactive isotopes contained in the loop at 
the time. Compression clamps holding "'Conoscal'" on the top portions of the loop broke 
allowing approximately 5 grams of sodium to leak out. The loop was approximately 
1.200 degrees Farenheit ("F). resulting in a sodium fire. The fire was extinguished with 
calcium carbonate. Smears (also known as wipe samples) of the loop and the floor 
showed no radioactive contamination. The incident report did not provide any results of 
the wipe samples but indicated the lack of significant activity would likely have been the 
result ofthe source having been recently inserted in the loop (A0257).

3940 

Current Usc: Building 4023 was demolished in 1999.41 The previous building site has been 
restored to a natural state. including reseeding with native grasses.42 Based on available 
information, the dimensions of the excavation made during building demolition are unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• According to the final radiological survey completed in 1994. a comprehensive 
radiological survey of Building 4023 and its surrounding area was performed in 1988. 
The 1988 survey recommended remedial etTorts be undertaken to remove residual 

38 Bradbury, S.M ... Internal Letter Re: Radiological Safety Incident Report, Building 023, December 18. 1980. 
39 Bradbury, S.M., Internal Letter Re: Radiological Safety Incident Report, Building 023, April 28, 1981. 
40 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, Califomia, Volume 2 -·Area IV Site Summaries, May 2005 
41 DOE, NNSA Service C~nter, Environmental Assessmentfor Cleanup and Closure of the Enerzy Technology and 
Engineering Center, Final, March 2003. 
42 Cabrera Services, Inc., Final Status Survey Report: Final Status Survey Post Historical Site Assessment Sites, 
Block 1, March 2007. 
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radioactively-contaminated compounds fi·om the building structure and grounds. 13 

• In September 1993. Rockctdync completed a linal report on the decontamination and 
decommissioning (D&D) operations at Building 4023. According to the report. D&D of 
the building occurred in three phases. starting in 1986 with the removal of the sodium 
loop and ending in 1993 following the removal of the radioactive liquid \Vaste holdup 
system. The 1993 report provided a summary ofthe D&D activities in 1986 and 1990.4

-l 

o In 1986. the sodium test loop was removed and two sinks were disconnected. The 
sink connections to the liquid waste holdup system \\Crc scaled and the sinks 
removed and dispositioned. 

o In 1990. the high-efticiency particulate air (HEPA) filtered gas exhaust system 
was removed. The fume hood \Vas disconnected Jl·om the liquid waste holdup 
system and the HEPA exhaust system. and was relocated f()r storage within the 
facility. The dueling from the fume hood to the Iiller plenum was removed and 
disposed of as low level radioactive waste. The remaining components of the 
HEPA filtered gas exhaust system. filter plenum. blower and exhaust stack were 
removed and shipped to the University of Missouri for use on the TRUMP-S 
project. 

The 1993 D&D activities included the decontamination of the fume hood. removal and 
disposal of the liquid waste holdup system, including the drain and vent lines. the liquid 
waste storage tank, and the floor area where the sodium loop had been located. The 
removal of the liquid waste holdup system included the removal of a portion of the 
concrete pad of the air conditioning unit to gain access to the drain lines. Following 
removal of the drain and vent lines, which were cut into waste box lengths. the tank was 
removed and transported to the RMHF for size reduction.45 

During the final survey. fixed contamination of Cs-137 was found on the concrete floor 
in the old control room where the sodium loop had been installed at levels ranging from 
1.289.63 disintegrations per minute per I 00 square centimeters ( dpm/l 00 cm2

) to 
20,551.21 dpm/1 00 em=' maximum beta. The area was decontaminated by "'scabbling" of 
the concrete surface and vacuuming until no surface contamination above 1993 release 
limits were located. The 1993 surface contamination limits f()f beta and gamma emitters 
was <5,000 dpm/l 00 cm1 average, <15.000 dpm/1 00 cm1 maximu1~1. and <I ,000 
d I () 2 bl 46 47 48 49 pm l 0 em remova e. · · · 

41 Rocketdyne Report, Final Radiological Sun·cy Report ojBuilding 023, 023-ZR-000 I, March I. 1994. 
44 Rocketdync, Building 023 D&D Operations Final Report, 023-AR-0002 Rev. A .. March 7, 1996. p. 3-4 
45 Rocketdync. Building 023 D&D Operations Final Report, 023-AR-0002 Rev. A .. March 7, 1996. p. 4-5 
46 Rocketydyne, Final Radiological Sun·ev Report of Building 023. 023-ZROO I, March I, 1994, p. 65 
47 Rocketdyne, Building 023 D&D Operations Final Report, 023-AR-0002 Rev. A., March 7, 1996. p. 5 
48 Rocketdyne, Building 023 Final Sun•ey Procedure, 023-SP-000 I, August 3. 1993, p.8 
4
" According to various documents available on the Department of Energy website, scabbling is the process of 

removing nuclear surface contamination from concrete surfaces. Industrial methods used for removing 
contamination by this process include, but are not limited to, high pressure water jets, grit blasting. lasers, and 
explosives. The document referenced here does not provide detailed information of the process used during the final 
survey. 
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• According to an internal letter dated October 13. 1993. tvv o soil samples were collected 
from soil beneath an underground pipe servicing the underground storage tank. both of 
which had been previously removed. The purpose of the sampling was to determine if 
the soil in the area had been impacted from materials transported through the pipe. 
According to the letter. the soils sample results were "non-detect f(x all of the 
constituents analyzed·· without specifying what the detection levels were. Constituents 
analyzed included K-40. Tl-208. Pb-212. Pb-214. Bi-214. Ra-224. Ra-226. Ac-228. Th-
227. Th-234. and U-235: however. the letter did not state the detection levels or why the 
above radiological constituents were analyzed for and did not include Cs-137.' 11 

• In 1993. Rocketdync conducted a final radiological survey to ensure compliance with 
1903 acceptable con1amination limits for activation products and mixed fission products 
and for ambient exp,hure rate. The survey. conducted only within the interior rooms of 
the building. had the follmving contamination limit criteria for alpha and beta 
Cc'ntamination: average contamination of 5.000 dpmll 00 cm2

: maximum contamination 
ol 15.000 dpm/1 00 em=': and removable contamination of 1.000 dpmll 00 cm2

. For 
gamma contamination. the contamination criteria limit was 4 milli roentgen per hour 
(mR/hr) above background at I meter interior and exterior. 

As indicated above in the summary of the September 1093 D&D operations 1inal reporL 
surface scans during final surveys of Building 4023 found elevated levels of Cs-13 7 on 
the concrete floor in the old control room requiring additional decontamination. This 
area was decontaminated and post-remedial action scans reported surf~1ce activity to be 
below the 1993 release limits. The observed detection limit ranges f(Jr removable alpha 
was 2 dpm/JOO cm2 to 9 dpm/100 cm2

. Total beta and removable beta were 252 to 373 
dpm/l 00 cm2 and 6 to 23 dpmll 00 cm2

• respectively. The net ambient gamma exposure 
rate was measured at 0.49 mR/hr to 0.66 mR/hr. 51 

• In 1994. Oak Ridge Institute for Science and Education (ORISE) conducted a verification 
survey using surface scans to con1inn that remedial actions had been effective in meeting 
1994 guidelines. The survey teams. consisting of Environmental Survey and Site 
Assessment Program (ESSAP) personnel, performed visual inspections and independent 
measurements and sampling inside the building structure as well as exterior areas. 
Surface scans \vere performed using gas proportional, ZnS. GM. and/or Nal detectors 
coupled to ratcmeters or ratemctcr-scalers with audible indicators. No soil samples were 
taken because the entire area around Building 4023 was paved.52 The report indicated 
that scans inside the Building 4023 Control Room identified elevated direct radiation 
with an activity level of 20.000 dpm/1 00 cm2 in two areas within the Control Room that 
required additional investigation. Rocketdyne personnel decontaminated the two areas 
and ESSAP personnel performed additional scans following the decontamination, and the 
post-remedial activity was le~s than I ,400 dpm/1 00 cm2

• Additional scans of the building 
by ESSAP personnel showed the total surface activity was comparable to background 
levels. Final survey results for total surface activity levels inside Building 4023 were less 
than 66 to 400 dpm/1 00 cm2 for alpha and less than I ,400 to 6.700 dpm/1 00 cm2 for beta. 

50 Rockwell international, Internal Letter Re: Building 023 Soil Sample Results, October 13, 1993. 
51 Rocketdyne Report, Final Radiological Survey Report of Building 023, 023-ZR-000 I, March I, 1994. 
52 ORISE, Verification Survey of Buildings 005. 023, and 064. Santa Susana Field Lahoratmy. Rocf..wel! 
International, Ventura Coun(v. California, 94/K-14, October 1994. 
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Final survey results for activity levels on exterior surl~1ces, including the holdup waste 
tank vault. were reported to have been less than 66 to 120 dpm/ I 00 cn1 2 for alpha and less 
than 1,500 to 1,600 dpm/100 cm 2 for beta. 

As indicated above, the I 993 surface contamination limits for beta and gamma emitters 
was <5,000 dpm/100 cm 2 average, <15,000 dpm/100 cm 2 maximum, and <1,000 
dpm/1 00 cm 2 removable. 

• On February 19. I 998, the Radiological Health Branch (RHB) and DHS reported the 
results of a confirmatory survey of Building 4023 conducted on August 23, 1997. 
According to the report. a complete qualitative gamma scan of the facility and 
surrounding area was performed with selected measurements of total and removable beta 
surface activity and local gamma exposure rates also being conducted.'' The survey 
began with background measurements in the north end of the building \\here no reported 
handling of radioactive materials occurred. The report provided three background 
measurements based on three different meter readings as depicted in the f(Jilowing table: 

August 1997 RHB Building ..f023 Background Measurements 

Meter Reading 
Ludlum \\1-19 Rate meter ( flR/hr) 8 pRihr 

Ludlum model ] survey meter w/ I x l Nal probe 2,500 cpm 
Ludlum model 3 survey meter w/ Ludlum 44-9 G-M pancake 40 cpm 
probe 

The survey included a complete gamma scan of the floor inside the building and the 
lower two meters of the interior walls. The survey reported no indications of elevated 
gamma radiation fields within the building. Additional surveys included using a G-M 
pancake probe, sensitive to beta and gamma radiation and a Nal detector for gamma, to 
perform contact measurements at selected locations throughout the structure and the tank 
sump. The Nal detector for gamma showed a range of I ,600 cpm in the control room to 
3,200 cpm at the tank sump. G-M pancake probe measurements ranged from 20 cpm on 
the west wall of the control room to 60 cpm in the center of the control room. The RHB 
also collected a soil sample from the bottom of the tank sump on the "south" side of the 
building. However, a graphic showing the sampling locations shows the sump to be 
located cast of the building, outside of Room I 06. This sample was sent to the Sanitation 
and Radiation Laboratory for analysis; however the results are not provided in the report. 
The possible contaminants identified in the report included Cs-13 7, Mn-54, and Co-60; 
however, a table included in the summary appears to show gamma readings in the tank 
sump to have included K-40 at 22.8 pCi/g, Cs-137 at 0.953 pCi-g, and Co-60 at 0.068 
pCi/g. The summary indicated that the survey results were "all less than twice 
background for the structure and surrounding area.'' As a result, the report summarized 
that the survey results and laboratory analysis results confirmed the results of the final 
radiological survey in 1993 and theORISE verification survey in 1994.54 

51 Wong, Gerard, DHS Radiologic Health Branch Letter Re: Boeing's Request for Concurrence in Release for Use 
Without Radiological Restriction, Rocketdyne Santa Susana Field Laboratory, Building T023, February 19, 1998. 
54 DllS/RHB, Letter, "Boeing's Request for Concurrence in Release for Use Without Radiological Restriction, 
Rocketdyne Santa Susana Field Laboratory Building T02J," from Gerard Wong (DHS/RHB) to Phil Rutherford, 
February 19, 1998. 
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• According to the 1997 annual site environmental report. D&D activities in 1997 included 
the removal of asbestos-containing materials. which \\erc disposed of as construction 
debris. The report did not indicate any radiological surveys during these D&D 
activities."'"' 5

h 

• In March 2007. Cabrera Services. Inc .. presented the findings of the Final Status Survey 
Report for Post-Historical Site Assessment (liSA) sites located within "Block 1." which 
included Building 4023. During this survey. samples were collected from 15 random
start systematic sample locations within each of two survey units at Building 4023. 
survey unit I 0 and survey unit II. Eighteen out of 5.562 gamma walkover survey 
measurements exceeded a z-score of 3 (<I%). The highest gamma walkover survey 
results in both survey units were investigated \\ ith biased surface soil samples. One 
subsurf~1cc sample was collected to investigate the f(mner sump pit located east of the 
building. None of the samples reported radionuclide concentrations above their 
respective 2007 Derived Concentration Guideline Levels (DCGLs). The DCGLs 
established by Cabrera Services, Inc .. were derived. radionuelide-specific activity 
concentrations within a survey unit corresponding to the release criterion and were based 
on the most ''restrictive'' standards between the Boeing DCCiL and the 2006 EPA PRG 
I cr-l Risk Level. as indicated bclow. 57 

DCGLs for Radionuclidcs of Concern 

·~- --

Residential Soil C~ncentration (pCi/g) 
Boeing DCGL 1 EPA PRG 1 o-4 Risk 

Constituent Level 2 

Americium-241 
3 

5.44 187 

Cobalt-60 1.94 4 
Cesium-134 3.33 16 
Cesium-137 9.2 6 
Europium- I 52 4.5 4 
Europium-154 4.1 5 
Tritium 31.900 228 
Manganese-54 6.1 69 
Plutonium-238 37.2 297 
Plutonium-239 33.9 259 
Plutonium-240 33.9 -

Plutonium-241 230 40,600 
Strontium-90 36 23 
Thorium-228 5 15 
Thorium-232 5 5 
Uranium-234 30 401 
Uranium-235 30 20 
Uranium-238 35 74 

55 The Boeing Company, Rocketdyne Propulsion and Power DOE Operations Annual Site Environmental Report 
1997, A4CM-ZR-OO 12, November 23, 1998. 
56 Zenco Engineering, Inc., Letter Re: ETEC Demolition Package A, Building 4023, Not to Exceed Estimate for 
Asbestos Abeatement, May 21, 1999. 
57 Cabrera Services, Inc., Final Status Survev Report: Final Status Survey Post Historical Site Assessment Sites, 
Block 1, March 2007. 
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1 Boeing, Approved Sitewide Release Criteria for Remediation of Radiological 
Facilities at the SSFL. J<)C)8 

Source: l3ased on EPA preliminary remediation goals (f'RCs) f\1r residential soil at a 
I 0 1 risk level. OSWER 9355.0 1-83!\. "Distribution of OSWER Radionuclide 
Preliminary Remediation Coals (PRGs) Superfund Uectronic Calculator." 
February 7, 2002. http:/lepa-prgs.ornl.gov/radionuclides. Data retrieved October 
2(). 2006. 

' 'lore restrictive standard for each constituent is bolded. 

October 2012 

Radiological Usc Authorizations: As indicated above. Usc Authorization I 05 was issued in 
November 1976 f(x Building 4023.'s It allowed the use of a small section of activated stainless 
steel Experimental Boilers Reactor fuel cladding in a small sodium test loop to gather data on 
transport characteristics of radiological contamination in sodium loops. 59 

Former Radiological But·ial or Disposal Locations: Building 4023 had its own radioactive 
liquid \\astc holdup system that included above- and below-grade drain lines and a below-grade 
storage tank located in an uncovered concrete vault cast of the building. The system serviced 
two sinks and a fume hood where it was reported that small quantities of radioactive materials 
were handled. The water was reported to have had "trivial contamination:· ·'All of the drain 
lines .. ran along the exterior of the building to a .. double fixture fitting ncar the holdup tank 
vault.'' The drain line then ran underground approximately 6 teet. through the vault wall and into 
the tank. 61

J
61 Rocketdyne removed the liquid waste holdup tank and associated drain and vent 

lines in 1993 and transported the tank to the RMI-IF t(x size reduction. Information regarding the 
final disposal ofthe Building 4023 liquid waste holdup tank could not be located by the research 

(J" team. -

Aerial Photographs: Beginning in 1962, the area comprising the future Building 4023 site is 
under development and the site contains medium-toned mounded material. By 1965. the 
building has been constructed and the area surrounding the building appears to be recently 
paved. There are limited observations at the building until May 1978 when two probable vertical 
tanks appear on the cast side of the building. and a possible overhead pipeline connects Building 
4023 to Building 4042. By 1980. the vertical tanks arc no longer present on the west side of the 
building; however. a vertical tank is located north of the building along 12'h Street and remains 
visible until 1995. There are also apparent aboveground pipelines on the north and west sides of 
the building: however, these pipelines could not be confirmed with historical documents. By 
June 2005 the building has been removed and the area is vegetated. 

Radionuclides of Concern: Operations in Building 4023 resulted in the radiological 
contamination of the laboratory radioactive sink system. the liquid waste holdup tank, and old 
sodium loop control room. Possible radionuclides of concern identified in a 2007 Final Status 
Survey Report at Building 4023 include americium-241 (Am-241 ), isotopes of plutonium (Pu-
238, Pu-239, Pu-240, and Pu-241); fission products cesium-134 (Cs-134), Cs-137, strontium-90 
(Sr-90); source and uranium products, thoriurn-228 (Th-228), Th-232. uranium-234 (U-234), U-

58 HGL has not yet located the actual use authorization for this building. 
59 DOE, Certification Docketfor the Release of Building 023 at ETEC, Docket No. DOE/CD-ETEC-023, February 
1997. 
60 Tuttle, R.J., Rockwell International Internal Letter Re: Sources of Radioactively Contaminated Water at Santa 
Susana, February 17, 1981. 
61 Rocketdyne Report, 023-AR-0002, "Building 023 D&D Operations Final Report,'' September 21, 1993. 
62 Rocketdyne, Building 023 D&D Operations Final Report, 023-AR-0002 Rev. A., March 7, 1996. p. 4-5 
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235. U-238: isotopes of neptunium (Np-237): and activation products. cobalt-60 (Co-60). 
manganese-54 (Mn-54). europium- I 52 (Eu-152). Eu-154. and tritium (H-3).bJt>-lh" In the 2005 
liSA. Sapere also indcntified nickel-63 (Ni-63). iron-55 (Fc-55). and tantalum-182 (Ta-182).t>hh7 

All radionuclides of concern listed with the exception ofTa-182 are included in the August 2009 
Final Field Sampling Plan for the Santa Susana Field Laboratory radiological background study. 
Ta-182 ha~ a half-life of less than I year and thus docs not meet the criteria for analysis. Table 
3.3 present:-; a ~ummary of contaminants of concern. 

Drainage Pathways: The 1964 and 1994 plot plans of Building 4023 shmv an .. A.C. ditch" on 
the northern and eastern side of the building. which is also depicted in aerial photographs.1

'XNJ 

The research team did not locate an) documented information regarding the construction of this 
ditch. or t!1c final grading of the ditch \vhcn Building 4023 was demolished: however. 1964 plot 
plans sho\\ the ditch to tcnnindte at B Street at a catch basin and then flow into an IS-inch 
corrugated metal pipe. The corrugated metal pipe then directed flow to a drainage channel along 
the northeast ~ide of I ih Street toG Street and ultimately southwest to the concrete spill apron at 
the intersections of I iil Street and CJ Street to .. R-2A Pond... Additionally. a 2-inch drain 
appears to have directed flo\\ from the soutl1\\est corner of the concrete slab to the north of the 
building to a catch basin located \\Cst Building 4023. This drainage then flows into a 12-inch 
corrugated metal pipe that directs llm\ south of the building to the same drainage channel along 
the northeast side or I ih Street toG Strcct.70 

Radiological Contamination Potential: Class I because of the former usc of Building 4023 
and gaps in operational information regarding usc of building for other non-DOE radiological 
purposes. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.1 provide a 
convenient reference for the following recommendations. 

Based on the available information. soil sampling is recommended in the Building 4023 area. As 
discussed above. there were radiological incidents at Building 4023 and documented evidence of 
radiological releases. Significant information is lacking regarding the excavation activities at 
Building 4023. 

In addition. previous characterization studies tor the Building 4023 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. Therefore, 
additional characterization is recommended for the Building 4023 area. This includes the 
following Building 4023 areas and appurtenances: 

61 Cabrera Services. Inc", Final Status Sun·ev Report: Final Status Sun•ey Post I-listorh:al Site Assessment Sites, 
Block 1, March 2007. 
1
'
4 Rocketdyne, Rod. well InternationaL Building 023 Final Survey Procedure, 023-SP-00 I, August 3, 1993 

bS Rockwell International, Rn·ised TRUMP-S Project Radioactive Materials Usage Application, 190TIOOOOO I, 
October 31, 1989. 
66 Sa perc Consulting, Inc. and The Boeing Company, Historical Site Assessment of" A rea IV Santa Susana Field 
Laboratory, Ventura County, CalifiJrnia, Volume 2 -Area IV Site Summaries, May 2005 
67 Sapere Consulting, Inc" referenced a January 20, 1993, internal letter regarding potential contaminants at T023. 
The research team has not located this document in the documents provided to date. 
68 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
69 ORISE Report, 94/K-14, '"Verification Survey of Buildings 005, 023, and 064, Santa Susana Field Laboratory, 
Rockwell International, Ventura County, California," October 1994. p. 17 
70 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
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• Previous location of underground radioactive holding tank and the associated drain lines. 
The waste holdup system for Building 4023 included above- and below-grade drain lines 
and a below-grade storage tank located in an uncovered concrete vault east of the 
building. "All of the drain lines·· ran along the exterior of the building to a ··double 
fixture fitting near the holdup tank vault.'' The drain line then ran underground 
approximately 6 feet. through the vault wall and into the tank. 71 Sam piing should be 
conducted along the underground drain line and at the previous location ofthe vault wall 
where the drain line entered the vault. 

• Fonner location of ··A/C Ditch'' north and east of building. as well as the surrounding 
catch basins as depicted in Figure 2.1.1 c. If radioactive materials were released from the 
handling of any material in the radioactive holding tank. which is located near the ditch. 
residual contamination above background values may exist. 

• Location of unknown 2-inch drain line located at northwest corner of building. 
Information regarding a 2-inch drain line depicted in a 1964 plot plan of the building 
could not be located; however the I inc extends fl·om the northwest corner of the building 
fi·om the concrete apron to a catch basin located \vest of the building. 

• In 1976. a use authorization allowed the use of a small section of activated stainless steel 
Experimental Boilers Reactor fuel cladding in a small sodium test loop to gather data on 
transport characteristics of radiological contamination in sodium loops.72 The sodium 
loop tests were halted in 1983 and the loop was dismantled in 1986.73 Sampling at the 
former sodium loop locations in the northern half of Building 4023 and the former 
connections to the tank is recommended. 

2.1.2 Building 4024 Area 

Site Description: The Building 4024 area comprises Building 4024. substation Building 4725. 
Cooling Tower 4928. and the land surrounding these buildings located on G Street.n 
Constructed in 1959. Building 4024 is a 13.972-square foot facility. Figures 2.1.2a through 
2.1.2n provide a current photograph and the best available building-specific drawing(s) that the 
research team could find. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4024, the SETF, is a 13.972-square foot facility consisting of a 
"'main high-bay superstructure containing a sub grade reactor vault complex, with an open pit 
access area adjacent to the vault. and two prefabricated steel low-bay buildings attached to 
opposite sides of the superstructure to provide administrative and operational support areas." 
The main "superstructure" consisted of a rigid steel-frame building, with insulated metal siding 
and roofing and continuous concrete floorings. This portion ofthe building housed the shielded 
vault complex that included two reactor test cells and a transfer lock, the vault access area 
adjacent to the vault complex, and the high-bay area, which provided unobstructed access to the 
vault complex and access area. This complex is constructed of a special type of boron-

71 Rocketdyne Report, 023-AR-0002, ""Building 023 D&D Operations Final Report," September 21, 1993. 
?c DOE, Certification Docket for the Release of BuildinK 023 at ETEC, Docket No. DOE/CD-ETEC-023, February 
1997. 
73 Rocketdyne, Building 023 D&D Operations Final Report, 023-AR-0002, September 21, 1993. 
74 SSFL Area IV, ETEC Industrial Planning Maps, 1962-1992. 
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impregnated shielded concrete walls ranging from 2 feet to 9, feet thick. penetrated by various 
I I b d . d 1. . 75 71, n n t 1roug 1-tu es. con utts an coo mg ptpcs. · · · 

The sub-grade test cell complex consists of the three parallel cells (two power test cells and a 
center transter cell), a partial rear corridor that interconnects the cells, and the operating gallery. 
The remote handling operating gallery included a sump pit with pump. To ensure gas tightness. 
the cells were completely lined on the inside with 3/16-inch thick aluminum plate. This plate 
was seal \\cldcd toT-bar anchors in the structural concrete. The top of the cells' 8-foot thick 
roof is at ground level and serves as the high bay floor. The subsurface construction of the 
facility was designed to provide natural shielding for neutron and gamma radiation attenuation 
provided by the earth and rock on four sides of the complex. The side wall structural concrete is 
nominally 3 feet thick, the south wall concrete is 2 feet thick and the tloor concrete varies from 
6.5 to 8 feet thick as the rock elevation varies. The concrete walls separating the three cells arc 
4.5 feet thick. The front wall of the transfer cell is 4.5 feet thick vvhilc the fl·ont walls of the two 
test cells arc 9 feet thick. A 3-foot thick concrete partial wall was built across the rear of each 
test cell. creating the common corridor. Nine lloor storage vaults were constructed in the floor of 
I . i h ~ I j' h II 7') XI! .,., ~ I d . . j' t 1c cotTtc or. t t-ee at t 1c rear o cac ce . · 1ese vau ts were use to store vanous pteces o 

con tam ina ted cqui pment.x 1 

The operating gallery is at two levels. The lower level is the same elevation as the cell tloors. at 
28 feet below ground surface. The upper level is f(mned by a bolted steel floor 14 feet above the 
lower iloor. The west end is partitioned off by a concrete wall that extends from the lower floor 
to the high bay floor. Personnel access to the gallery floors and equipment rooms is provided by 
a single stairway. Material and equipment was moved to either floor of the operating gallery by 

5 b 'd X~ a -ton n ge crane. 

The low-bay structure on the north side of the high-bay area consisted of the general 
administrative and operating areas, which included two "standard" prefabricated metal buildings 
attached to each other and the north wall of the high bay superstructure. One portion of this 
building. the test mock-up area. was used as a .. cold'' experimental area and shop area and an 
office area. The remainder of the building included a control room, a locker room and change 
room, and a ·'cold" mechanical equipment room. The low-bay structure on the south side of the 

75 Atomics International, Document NAA-SR-7300 Special, "Evaluation of the Atomics International Nuclear 
Development Field Laboratory as a Location for Reactor facilities,'' May 25, 1962. 
76 Atomics InternationaL Document N704FDP990006 Rev. A .. "Building T024 (SETF) Facilities Dismantling 
Plan." July 31. 1981. 
77 Johnson, T., "Action Memorandum for the Decommissioning of the System for Nuclear Auxiliary Power 
Environmental Test facility, Building 4024, at the Energy Technolob'Y Engineering Center at Santa Susana field 
Laboratory, California," May I, 2007. 
7
R Tomlinson. R.L., Atomics International NAA-SR-MEM0-5 103, Experimental Shielding Evaluation of the SETF 

Using SDR-1 and SNAP 10 as Radiation Sources, March 29, 1960. 
79 Areva NP, Inc., Survey Package C4024 IOICI, SETf, Building 4024, SGTCC Test Cell B-102, April20, 2007. 
80 Rockwell International, Document N704TI990044, "Radiological Survey Results- Release to Unrestricted Use, 
Building 024, SSFL," November 28, 1978. 
HI DOE, NNSA Service Center, Environmental Assessment for Cleanup and Closure ol the Energy Technolof..,'V 
Engineering Center, March 2003. 
82 Areva NP, Inc., Survey Package C4024 IOICI, SETF, Building 4024, SGTCC Test Cell B-102, April20, 2007. 
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high-bay area included service equipment for the facility and a vault complex that consisted of a 
filter and hot gas compressor room and mechanical and electrical equipment room.:-:' 

In 1962. modifications to the building included the construction of an additional control room 
adjacent to the existing control room. as well as the construction of a wall and ceiling to divide a 
section of the lmvcr access area. forming a room opposite "Vault No. 2". The ne\\ room was 
used to contain vacuum pumps and other heavy equipment associated with one of the 

0 I X~ cxpernnenta reactor programs. 

Below-ground radioactive waste storage facilities are located under asphalt in the yard. The 
buried tanks include three radioactive gas holdup tanks 6 feet in diameter and 40 teet long. eight 
solid radioactive waste storage vaults 3 feet in diameter and 4 feet deep. and t\\O )00-gallon 
liquid radioactive waste holdup tanks. These tanks were placed on top of a concrete box filled 

. h I d 0 d . 'd I I k 8 ' Xh Wit grave es1gne to contam any acc1 enta ea ·age. · · 

According to facility drawings. the Cooling Tower 4928 included a sump.:-: 7 

Former Usc(s): Constructed in 1959. Building 4024 was used for testing SNAP reactors in a 
simulated operational environment. Pm\er test vault no. I (the eastern cell) housed a SNAP-2 
Demonstration Reactor (S2DR) that operated f()r 5.000 hours at 30 and 50 thermal kilm\atts 
(k Wt) between April 1961 and December 1962. This experimental program involved a test of 
the core without power-conversion-system equipment. According to an August 1994 description 
ofthe reactor. the S2DR was88

: 

... the second reactor. designed and constructed to demonstrate the operability of a 

complete power plan system. Fabrication processes were refinements of the SER system. 
Hastelloy N tubing and end caps were introduced for cladding for better material 

properties than the 34 7 stainless steel and better workability than the Haste !loy B ... The 
reactor core consisted of a hexagonal array of 3 7 fuel assemblies eight inches across tlats 

and nine inches across corners surrounded by beryllium reflector shims. The primary 
coolant was changed from sodium to the eutectic sodium-potassium alloy. NaK-78 (22% 
sodium. 78% potassium) ... 

The reactor generated 13 M Wd of power and contained 390x I 03 Ci of radioactivity at the end of 
operation. The hot lab, Building 4020, was used to examine the fuel and components from the 
reactor following operation. A May 1991 facility report indicated there to have been "no 
problems of any consequence with the S2DR.'' Radioisotopes listed as having been used in the 
S2DR include Sr-90. Cs-13 7. U-234. U-235, U-238. Pu-238, Pu-239. Pu-240, Pu-241. Am-241, 
Co-60, Eu-152, Eu-154, Th-232. and H-3. Following completion of the S2DR program, the 

81 Atomics International, Document NAA-SR-7300 Special, "Evaluation of the Atomics International Nuclear 
Development Field Laboratory as a Location for Reactor Facilities," May 25, 1962. 
81 Atomics International, Document NAA-SR-7300 Special, "Evaluation of the Atomics International Nuclear 
Development Field Laboratory as a Location for Reactor Facilities," May 25, 1962. 
85 Atomics International Document, N704FDP990006 Rev. A .• '·Building T024 (SET!-) Facilities Dismantling 
Plan," July 31, 1981. 
86 Remley, M.E., Atomics International, Letter Re: Comments on Draft Reactor Safety Survey Report for Building 
024, July 21, 1965. 
87 Ralph Mr. Parsons Company, Drawing 303-024-C I Vicinitv Map. Site and Utilities Plan, May I, 1959. 
88 Lords, R.E., Westinghouse Idaho Nuclear Company, Inc .• SN4P and AI Fuel Summary Report, Report WlNC0-
1222, August 1994. 
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d j. I l 'ld' d t't•. j' d' I X'!')() C)\ dd'. I reactor was remove rom t 1c JUt mg an was sent o stte or tsposa . · A tttona 
historical operational information regarding the operation of this reactor could not be located. 

According to a 1962 document. power test vault no. 2 was scheduled to provide shielding and 
containment for the SNAP-I OA Flight System (S I OA-FS-I) in a vacuum chamber located within 
the test vault. The reactor system test was scheduled to begin in late 1962 and would be 
completed and removed some time in 1963.'!2

.
93 The research team has not found any 

documentation indicating the S I 0/\-FS-1 was tested at Building 4024; however an S I OFS-3 
reactor was tested in Building 4024. 

The Prototype SNAP 10 Flight System (SIOFS-3) reactor operated for 10,000 hours at about 40 
kWt in the west cell bet\\een January 1965 and March 1966. The reactor operated in a simulated 
space em ironment on the ground. and set the record for the longest continuous operation of a 
nuclear reactor system \\ ith I 0.000 uneventful hours of operation. On April 27. 1966. a 
prelimin:Jry dran radiation engineering analysis report by the Radiation Safety Unit of Atomics 
International presented in !l.mnation on the removal of the S I OFS-3 reactor core. coolant pump, 
and associated piping ll·om the building. The materials were to be transported in a shielded cask 
to the !lot Laboratory. Building 4020. At the time of removal, the reactor was to have been shut 
down j{)r a period of 45 days. According to the radiation engineering analysis. the task of 
removing the items \\ould be carried out in the ft)llowing sequence. but docs not provide 
int<..mnation to indicate the route that may have been f()llowed during the transtcr:949

:i 

• The Test Cell 2 shield plug in the Building 4024 high bay floor will be removed and the 
thru-roof hand I ing system wi II be installed. 

• The vacuum chamber sections will be removed from the test cell by the roof handling 
system. 

• The thru-roof handling system will be removed following the removal of the vacuum 
chamber sections and a polar manipulator will be mounted in the shield plug opening. 

• The plug \viii be shielded by shield blocks places over the opening on the high bay floor. 

• The reactor reflector assembly will be removed and the core will be cut free from the 
converter section of the FS-3 system by using the polar manipulator and the General 
Mills manipulator in the test cell. 

• The core will be m0vcd to the transfer cell and inserted in the transport cask using the 
General Mills manipulator. 

89 Rockwell International, Document NOO I EROOOO 17, Rev. C.,Nuc/ear Operations at Rockwell's Santa Susana 
Field Laboratory- A Factual Perspectii'C, May 30, 1991. 
90 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv, Calij(Jrnia. Volume 2 - Area IV Site Summaries, May 2005 
91 Clark, R., and Potter. G .. SEC Petition Evaluation Report Summary: SEC-00093, Santa Susana Field Laboratory
Area IV, April 28, 2009. 
''

2 Atomics International Document, N704FDP990006 Rev. A., "Building T024 (SETF) Facilities Dismantling 
Plan," July 31, 1981. 
93 Atomics International, Document NAA-SR-7300 Special, "Evaluation of the Atomics International Nuclear 
Development field Laboratory as a Location for Reactor facilities," May 25, 1962. 
94 

Heine, W .F., Atomics International. Preliminary Draft Radiation Engineering Analvsis: Radiation Safe tv 
Analysis, April 27, 1966. HDMSPOO 1852876. 
95 Lords, R.E., Westinghouse Idaho Nuclear Company, Inc., SNAP and AI Fuel Summary Report, Report WINC0-
1222, August 1994. 
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• The transfer cell shield plug in the high bay floor \Viii be removed and the transport cask 
lid will be inserted in the cell and positioned on the cask utilizing the high bay overhead 
crane. 

• The cask lid will be attached to the cask by installing 15 bolts by means of the General 
Mills manipulator. 

• The cask will be removed from the transfer cell utilizing the high bay gantry crane and 
will be placed on a wheeled dolly mounted on a fork truck positioned just outside the 
high bay door. 

• The fork truck will transport the cask to Building 4020. at which point the cask and dolly 
will be transferred to the Building 4020 electric fork truck. 

• The f(xk truck will place the cask in Building 4020 Cell 4 utilizing the wheeled dolly as 
partial support for the cask. 

• The bolts attaching the cask lid to the cask will be loosed and at that time the transfer will 
be complete. 

On July 14. 1966. an internal letter reported that the Building 4024 cells were being 
decontaminated following the conclusions of the SNAP I OFS-3 ground tests. At the time of the 
letter there was no immediate work planned for the cells, and the letter therefore requested the 
maximum permissible contamination levels the cells could be left for standby status.'11

' A 
November 1976 document entitled ·'Dismantling and Removal of I OFS3 (SNAP) Vacuum 
Vessel from Building T024. Detailed Working Procedure'' outlined the working procedures to be 
used to remove the vacuum vessel from the west cell of Building 4024. The document was in 
advance of a general radiological survey of the cells. According to the report, the vacuum vessel 
\Vas slightly activated. While the document outlined the dismantling procedure, the document 
did not indicate the date of final removaL'n 

SNAP Critical Assembly 48, operated in the east cell for a short time at low power. SNAP 
Transient Test (SNAPTRAN-1) support reactor, also critical, operated in the cast cell for a short 
time. Typically SNAPTRAN-1 was operated at low power, except tor some pulsed operation. 
This reactor last operated in 1971. It was the last reactor to be tested in Building 4024.98 

According to an undated Rocketdyne Environmental Affairs document. following termination of 
each project, all equipment and fuel was removed from the facility. The document docs not 
indicate where all the equipment and fuel were taken upon removal; however, an August 1994 
SNAP and Atomics International Fuel Summary Report states that within a few months of 
shutdown, reactors were disassembled (either on site or after having been transported whole to 
the Hot Laboratory, Building 4020), and select elements were examined in extensive post
irradiation studies at Building 4020. Following examination, the fuels were sent to the Idaho 
Chemical Processing Plant (ICPP). As of 1994. the fuels remained in underwater storage at the 
ICPP.99100 Additional historical information for the termination of each project could not be 
located. 

"" Wilson R.F., Atomics International Letter Re: Building 024 - FS-3 Vault and Transfer Cell Contamination 
Levels, July 14, 1966. 
97 

Rockwelllnternational Document, N704DWP990024, ··Dismantling and Removal of I OFS3 (SNAP) Vacuum 
Vessel from Building T024, Detailed Working Procedure," November 16, 1976. 
98 

Atomics International Document, N704FDP990006 Rev. A., ''Building T024 (SETF) Facilities Dismantling 
Plan," July 31, 1981. 
'N Rocketdyne Environmental Affairs, Building 4024 -SNAP Environmental Test Facility, Undated. 
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On January 30. 1973, permission vvas granted in an internal letter for the storage of Building 
4019's SNAP lOA FS-5 system in Building 4024. 101 A document drafted on December 13. 
1972, outlined the procedures for the transfer of the reactor from Building 4019 to Building 
4024. According to the document the SNAP I OA FS-5 ''as a complete power system that was 
loaded\\ ith fuel and NaK and acceptance tested. The fuel vvas identified as 93% enriched U-235 
with a total mass of 5 kilograms of materiaL 4.75 kilograms comprising U-235. FollO\ving 
acceptance testing, the reflectors were replaced with the shipping sleeve and the system was 
placed in a shipping container f(Jr storage in Building 4019. It was determined that the system 
was to be removed from Building 4019 and transferred to Building 4024 for permanent storage 
some time in 1973. The reactor was to have been transported fi·om the south end of Building 
4019 to the east roll-up door of the high bay of Building 4024. 102 Procedures for the disassembly 
of the I OFS-5 system were to be reviewed by the Reactors Committee. The permission letter 
also reported that a nuclear safety analysis (NSA) should be prepared f(x handling the elements 
outside the reactor and should be reviewed by the Fuels Comm ittee. 1 03 In formation regarding 
the final transfer of the system to. and the removal of the system from. Building 4024 could not 
be located. 

According to a December 1976 radiological survey plan for Building 4024, the Building 4024 
test vaults became radioactively contaminated during the dismantling of the reactors upon 
completion of operations. The plan stated that the test vaults were lined with aluminum and 
were decontaminated by site personnel to safe limits of less than 50 dpm. Radiation surveys 
performed after decontamination of the test vaults indicated activation of the vault walls and 
equipment within the vaults. including TV camera traverse rails. vault light fixtures, and the 
environmental test vacuum vessel for S I OFS3. In addition. beryllium metal contamination was 
also detected to he present during the SNAPTRAN reactor operations. According to the plan. 
the beryllium contamination resulted from the usc of bare (not anodized) beryllium metal plates 
as neutron reflectors for the SNAPTRAN. The plan stated the beryllium contamination was 
cleaned up to less than 0.1 ~tg/1 00 cm2 following SNAPTRAN operations.

104 

According to the 1976 plan. no significant radioactive contamination was ever detected in the 
radioactive liquid waste retention tanks. The radioactive gaseous waste retention tanks contained 
atmosphere from the test vaults. Rockwelllnternational stated in the plan that analysis of the gas 
within the tanks identified only argon-41, which has a decay half-life of 1.83 hours. No other 
long-lived isotopes were reported to have been detected during reactor operations. 105 

Decontamination and disposition of Building 4024 began on August 27, 1977. and concluded 
some time before September I. 1978. Within the vaults. all components such as rails, fixtures, 
surface-mounted conduits and all wires in through-tubes were removed between August 1977 
and September 1978. The vacuum system, piping and tanks, and concrete seal door with an 18-

100 Lords, R.E., Westinghouse Idaho Nuclear Company, Inc., .'>NAP and AI Fuel Summary Report, Report WINC0-
1222, August 1994. 
101 Ketzlach, N., Internal Letter Re: New MBA for SNAP I OFS-5 Storage, January 30, 1973. HDMSPOO 1840067. 
JOe Heneveld, W.H., NSA-652-160-001 Transfer of SNAP lOA FS-5from Bldg 0/9 to Bldg 024, December 13, 1972, 
HDMSP001856104. 
103 Ketzlach, N., Internal Letter Re: New MBA for SNAP I OFS-5 Storage. January 30, 1973. HDMSPOO 1840067. 
104 Rockwell International Document, N704TP99009, "Radiological Survey Plan, Support ofD&D Program 
Operations- T-024 (SNAP 2 and 10), December 9, 1976. 
105 Rockwell international Document, N704TP99009, "Radiological Survey Plan, Support ofD&D Program 
Operations- T-024 (SNAP 2 and 10), December 9, 1976. 
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inch diameter gas exhaust pipe were removed. The liquid and gas waste holdup tanks and 
associated piping also were removed. Contaminated or activated components throughout the 
t~lCility \verc packaged for offsite burial or decontaminated to meet applicable limits that are 
presented in the summary of the survey below. The locations of these materials arc unknown. 
All areas of Building 4024 except the two power test vaults were determined by radiological 
survey by Rockwell International to be suitable f()r release for unrestrictcduse. 1u1

' 
1117 

Following the termination of the SNAP program. Building 4024 \\as used intermittently on 
different Liquid Metal Fast Breeder Reactor (LMFBR) tasks. In 1987. the most recent program 
to utilize the building was the testing of a mockup ofthe Clinch River fuel handling systcms. 1us 
According to an undated long-range plan f()r decommissioning surplus facilities. the upper 
portion of the building was partially occupied. A remote handling refueling mockup of the 
CRBR Project was located in the high bay over the operating gallery area. and some surplus 
equipment was warehoused in the general support area. The remainder of the building was 
unoccupied. The f~1cility support and operating equipment was intact with the exception that the 
filter clements in the cell ventilation system were removed and not replaced. 111

'
1 

Progress reports t()r maintenance and surveillance of facilities in 1987 show that monthly 
maintenance and surveillance activities included radiation surveys and groundwater sampling. In 
April 1987. it was reported in the progress report that no significant removable activity was 
found during the monthly radiation survey. The report also reported that sampling of ground 
water showed no radioactivity above background. 110 In January 1987, samples of water from the 
pipe chase room showed low levels of Co-60. It is important to note the monthly report did not 
provide information to indicate what other radionuclides were included in the sampling program, 
how frequently samples were taken, or what the reportable levels were. 111 Weekly surveillance 
and maintenance activities were conducted in 1988 and 1989. 112 According to a 1989 tactual 
perspective of the SSFL ETEC facilities, Building 4024 contained approximately 15 mCi of 
confined activation radioactivity in concrete. Because of the design of the facility. the cost of 
D&D of the facility was determined to be expensive. According to the report. "'the confined 
radioactivity is decaying and will meet release criteria when the SSFL is released for unrestricted 
usc." Accordingly. the report stated that Rockwell would continue surveillance ofthc facility in 
the interim. 113 

According to Boeing's 1997 site environmental report for DOE operations. Building 4024 was 
used as a staging and decontamination area for the Hot Lab concrete blocks. A po11ablc tent was 
set up with a portable I-lEPA ventilation system to provide negative pressure within the tent 
during block decontamination. Weekly monitoring measured airborne releases to the 

106 Rockwell International Document, N704TI990044, Radiological Survey Results Release to Unrestricted Usc, 
Building 024, SSFL. November 28, 1978. 
107 Sapere Consulting, Inc. and The Boeing Company, 1/istorical Site Assessment ofArea IV Santa Susana Field 
Laboratmy, Ventura Countv, Califrmlia, Volume 2 Area IV Site Summaries, May 2005 
108 ETEC. Site Consolidation Assessment, April 16, 1987. p. 41. 
109 Rockwell International, NOO IT I 000200, Long-Range Plan for Decommissioning Surplus Facilities at the Santa 
Susana Field Laboratories, Undated? 
110 Wieseneek, 1-!.C., ETEC Monthlv Progress Report-April 1987, May 20, 1987. 
111 Wieseneck, H.C., ETEC Monthlv Progress Report-January 1987, February 20, 1987. 
lie Gaylord. G.G., SFMP Weeklv Reports, 1988 through 1989. 
113 Rockwell International, NOO I EROOOO 17, Nuclear Operations at Rod.:we/1 's Santa Susana Field Laboratmy - A 
Factual Perspective, December 20, 1989. 
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environment which arc summarized in the yearly site environmental reports. Monitoring 
included. but was not limited to. the following radionuclides that were determined to possibly be 
present in the process of decontaminating the blocks: Sr-90. Cs-137. Th-230. lJ-234. U-235, U-
238. Pu-238. Pu-239, Pu-240. and Am-241. During the course of the monitoring (through 1999). 
only the natural isotopes Po-21 0 were detcctcd. 114·11

:i According to information obtained from 
Boeing and Authorization No. 1121. the period of staging and decontamination operations at 
Building 4024 was fl·om 1997 through 1999. 11

<' 

The above-grade structure of Building 4024 has been cleaned. surveyed. and designated as 
decommissioned materials. The above-grade structures and equipment associated with the 
general support/operating area and the mechanical/electrical support areas were removed in 
2005. leaving the concrete foundations of those portions of the building. 117 According to the 
2006 site environmental report. during 2005 and in early 2006. most ofthe demolished structure 
was transported to '"Kettleman Hills" following certification as decommissioned material by the 
DIIS. The 2006 site environmental report also reported the ventilation stack was removed and a 
geophysical study supporting the final building demolition of those portions of 13uilding 4024 
that were removed \\as completed. The 2006 site environmental report did not include a 

f• I I . I j II K summary o t 1e gcop 1ys1ca stucy. 

In 2007. Areva initiated characterization surveys of Building 4024 and began preparing for the 
demolition of the building and f(nmdations. The results of these surveys arc presented below. 
D&D activities were halted in May 2007 following the issuance of a DOE stop work order. 119 

Information from Interviewees: According to an interviewee (255) who worked f(Jr Atomics 
International from 1967 to 1985 as an atomic inspector and cet1ified x-ray technician: 120 

Some tanks were rcnlm·ed ji'om the outside of the Building 4024 years ago and I 
understand that the tanks 1rcrc potentially holding radioactil'C gases at one time. 7/ze 
tanks were pulled out and C\'el~vthing around the tanks was remm·cd. If' it was 
contaminated it was hauled of{ 77ze tanks were located het\\W'/1 Building 4024 and 
402 7, just outside and to the cast of the Building 4024. The only reason I am aware of 
the Building 4024 tank is that at that time our department was headquartered at Building 
4027 and thc_v came in and took out the 4024 tank while we were nearby in 4027l.'l I 
didn't knm1· what Building 4024 was used for original(r, although I think it was fin· a 
reactor that went out into .1pace. It's still up there. They ma_v have built that reactor in 

11 ~ The Boeing Company, Rocketdyne Propulsion and Power DOE Operations Annual Site Environmental Report 
1997, A4CM-ZR-OO 12, November 23. 1998. 
115 Tuttle, R.J ., Rockwell Internal Letter Re. Exemption from NESHAPs Approval to Construct for Operation of 
Portable Ventilators for T024 Decon Tent, January 14, 1997. 
116 Barnes, J.G., and Rutherford. P.O .. Authorization No. 1121, January 14, 1997. 
117 Johnson, T., "Action Memorandum for the Decommissioning of the System for Nuclear Auxiliary Power 
Environmental Test Facility, Building 4024. at the Energy Technology Engineering Center at Santa Susana Field 
Laboratory, California," May I, 2007. 
118 The Boeing Company, Site Environmental Report for Calendar Year 2006 DOE Operations at The Boeing 
Company Rocketdvne Propulsion & Power. September 2007. 
119 The Boeing Company, Site Em·ironrnental Report for Calendar Year 2007 DOE Operations at The Boeing 
Company Rocketdvne Propulsion & Power, September 2008. 
120 Approved DOE/EPA Interview 255, July 9, 2010. 
121 Initially, Interviewee 255 references '·tanks" being removed from between Buildings 4024 and 4027; however, 
the interviewee then later only refers to one tank being removed. The interviewee also does not state whether the 
tank was an above-ground or below-ground tank. 
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Building 41Jl4 or there 1t'as also another reactor that 1\'([S /milt up. hut ncn'r fwd jitCI 
placed in it, so that reactor could hm·c heen in Building 40l4 as well. 1 'm not sure. So, 
there 1\'as the possihilitr ofrudioactin' nwterial in the hascmcnt pit ojHuilding 40l4, hut 
1 H·as ne1·cr dott'll there. 

Radiological Incident Reports: There have been t\\O documented incidents associated \Vith 
Building 4024 that could have resulted in a release to the environment, The following table 
provides information presented in an incidents database provided by Boeing. It includes 
incidents not related to radioactive materials. Summaries of the incident reports arc provided 
f<JIImving the table. when available. 

Building 4024 Incident Report Summar·y 

Incident File Date of 
Name Incident Location of Incident Isotopes Description of Incident 

i\0535 3161 I 962 SETF High bay Activation Welder burned with NaK in high bay. 
Corrosion 
Products* 

i\0634 2/19/1970 Building 4024 General None identified Maintenance workers unknowingly 
IVlills worked on contaminated general mills. 

A0686 4128/1998 Building 4024 Yard None idcntiticd Non-contaminated skin rash. 

- - - --~ ;\ctrvatron corrosron products have been defined as typrcally comprrsmg Co-60, Mn-)4. Nt-)9, Nr-63, and Fe-))). 

• On March 6. 1962. a welder began grinding on the upper weld of the ""PCS'' in the high 
bay. The welder stopped. removed the tape over the lower weld and NaK ran out onto 
his hands and Jell leg. The welder ·'flipped" the NaK off of his hands and his coveralls 
started to burn. The welder removed the coveralls and entered the shower. The Fire 
Department cleaned up the approximately ~ cup of NaK. According to the incident 
report, health and safety personnel found no detectable beta and gamma contamination in 
the high bay or on the welder (A0535). 122 

• On February 19. 1970. maintenance workers unknowingly worked on contaminated 
general mills (A0634). 1n 

• On April 28. 1998. an employee working at Building 4024 developed a skin rash on left 
thigh and both ankles. The employee believed the rash to be ''beta burns"' caused by beta 
radiation. A thorough investigation of the worker and the area. found no radiation or 
contamination. The employee was diagnosed with poison oak at the West Hills Medical 
Center (A0686). 124 

Current Use: Decontamination and decommissioning activities of the Building 4024 activated 
test vaults are not complete. In addition, a recent 2008 survey recommended the following 
activities for the interior of the building: completely remove the shield wall; remove up to an 8-
inch depth of activated concrete from the west, north, and cast walls; remove up to a I 0-inch 
depth of activated concrete from the south wall; remove up to a 6-inch depth of activated 

Icc Sessions, S.D., "Radiological Safety Incident Report A0533, SETF High Bay, Building 24," March 21, 1962. 
123 The research team has not yet received the incident report for this incident. The incident was documented in 
Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment of' Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005, p. V-3. 
1
c
4 Liddy, Patricia, "Incident Report File A0686, Worker Concern Over Skin Rash," May I, 1998. 
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concrete from the 1loor and ceiling surfaces. Additionally. the aluminum liner and concrete 
rubble material generated during decontamination should be packaged and shipped to the Nevada 
Test Sik for disposal. The piping for the former contaminated gas and contaminated liquid 
waste UST systems. 1loor drain systems and connecting piping in Room B-1 0 I. and "'scabbling .. 
dust should also be packaged and shipped to the Nevada Test Site for disposal. 1 ~" 

Eight empty vaults. previously used for the storage of solid radioactive waste. remain below the 
paved :ard surruunding the building. These vaults are 3 feet in diameter by 8.5 feet deep with a 
4.5-fool thick shield block cover and arc located on the cast side of Building 4024 in the crane 
runway area. During the 2008 survey. the vault covers ''ere removed from the storage vau Its to 
conduct characterization and confirmatory surveys but were found to contain approximately 4 
feet of \\::ter. belie~ved to be from rain events and surn1ce water infiltration. The water was left 
as found and the vault co". ers \\ere replaced following sampling activities, which arc summarized 
below. 1c1

' 
1=' 7 

Previow; Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): A 
chronolugy of radiological investigations at this building is as follo\\s: 

• .!\. radiation survey \\as carried out in test cell 2 of Building 4024 on April I. 1966. to 
establish the dose rates surrounding the S I OFS-3 reactor core. The purpose of the survey 
was to provide measured dose rate data f()r comparison with calculated dose rate data 
prior to the removal of the test cell shield blocks. At the time of the survey, the reactor 
had been shut down for a period of 15 days. The data were obtained by taking 
measurements in !-foot increments by lowering the detection instrument into the #3 
reactor instrument thimble. The radiation dose rates varied from 24.0 R/hr 8 feet lowered 
hom the high bay floor to 87.0 R/hr at the midline of the reactor core 15 teet lowered 
ii·om the high bay floor to 36.0 R/hr 21 teet lowered fi·om the high bay 1loor at the floor 
level of reactor test cell2. 1

::>x 

• A remote radiation survey of the transverse corridor of test cell 2 was performed on April 
30. 1966. The purpose of the survey was to evaluate the radiation levels at the entrance 
to the transverse corridor with door B-1 04 open. The levels at three additional points 
were also evaluated. At the four points where measurements were taken, the radiation 
intensity varied from 0.055 R/hr to 22.5 R/hr. The survey concluded that operations 
personnel could enter the transfer lock with door B-1 04 open. if necessary. 12

<J 

• On May 3, 1966, an Atomics International internal letter provided the results of a second 
radiation survey of SNAP I OFS-3. located in test cell 2 of Building 4024. The survey, 
performed on April 30, 1966, measured radiation of the reactor after the reactor had been 

125 Areva NP. Inc., Report of Radiological Characterization and Confirmatory Survey Results for the SNAP 
Environmental Test Facility- Building 4024. January 2008. 
12

(' Johnson, T., "Action Memorandum for the Decommissioning of the System for Nuclear Auxiliary Power 
Environmental Test Facility, Building 4024, at the Energy Technology Engineering Center at Santa Susana Field 
Laboratory, California," May I, 2007. 
127 Areva NP, Inc., Report of Radiological Characterization and Confirmatory Survey Results for the SNAP 
Environmental Test Facility- Building 4024, January 2008. 
128 Owen, R.K. Atomics International Letter Re: Radiation Survey of SNAP I OFS-3 Reactor in Test Cell 2, Building 
024, April 12. 1966. 
129 Owen, R.K., Atomics International Letter Re: Remote Radiation Survey of Transverse Corridor of Test Cell 2, 
Building 024, May 3, 1966. 
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shut down f(x a period of 45 days, The data \\ere obtained by lowering a Victoreen 
Radacon Model 510 detector into the #3 reactor instrument thimble. approximately 8 feet 
from the axis of the reactor core. The results measured that. if the reactor core is 
assumed to be the point source. the maximum dose rate I f()ot ll·om the core was 
approximated to be 3.()7 x 10' R/hr. lfthe source geometry was assumed to be a I foot 
line source when the detector is located at the midline of the core. the dose rate was 
approximated to be 2.6 x I 03 R/hr at I f(Jot from the core. 130 The letter did not provide 
information to indicate the purpose of the survey: however. it should be noted that the 
tests on the reactor ceased in March 1966 and decontamination of the cells had begun by 
July 14. 1966. 131 

• A February II. 1977. internal letter from R.K. Owen to W.F. Heine of Rockwell 
International provided preliminary survey results of Building 4024. noting that '"the 
complete radiological survey of Building 024 appears to require more extensive effort 
than originally expected."' According to the letter. test vault I (S2DR and SNAPTRAN-
1). test vault 2 (SNAPIOFS-3). the vacuum equipment room. and radioactive liquid waste 
system were marked with a 1-mcter square grid for a detailed smear and instrument 
survey. The letter did not indicate the type of instrument used. In test vault I. the floor 
shmved 55 dpm/1 00 em~ in one location. while the remainder of the survey grids showed 
less than 20 dpm. The letter does not indicate whether the contamination was fixed or 
removable. A light fixture that was surveyed on the south wall measured 4 mR/hr. 
According to the letter. "'one storage hold lid was lifted. The liner appears to be floating. 
suggesting that the lower part of the hole is filled with water. but this could not be 
checked at the time.'' The research team did not find any additional inf(mnation on the 
"'storage hold lid"' or its location. and, as a result. cannot, at this time. determine if this is 
in contact with groundwater. 132 

The floor of test vault 2 was randomly smear checked following the removal of the 
vacuum vessel. The letter does not provide inf(mllation to indicate how many smears 
were performed; however. the smears found no contamination above 20 dpm. Radiation 
levels in the vacuum equipment room were reported to be at the 1977 background levels. 
The letter did not provide 1977 background levels. The radioactive liquid waste system 
measurements comprised the '"low level waste tank water,"' the ··suspect tank water,"' and 
the "'sump water." The letter did not provide information to indicate the location of these 
liquid wastes. The results as reported in the letter arc presented as f()llows: 133

· 
134 

• Low level waste tank water 
0 alpha- 1.2 X I o-<J !lCi/mL 
o beta- 1.7 x 10-x 11Ci/mL 

130 Owen. R.K'" Atomics International Letter, Rc: Radiation Survey #2, SNAP IOFS-3 Reactor in Test Cell 2, 
Building 024. May 4, 1966. 
131 Wilson RF. Atomics International Letter Re: Building 024 - FS-3 Vault and Transfer Cell Contamination 
Levels, July 14, 1966. 
13

: Owen, RX,, Rockwell International, Re: Preliminary Survey Results- Building 024, February 11, 1977. 
111 

Owen, RX'" Rockwell International, Re: Preliminary Survey Results- Building 024, February 11, 1977. 
13 ~ The alpha and beta measurements are those reported in the letter; however, their values are very low. It is 
important to note that the micro were hand written on the document. which may have been a result of the original 
document having been drafted on a type writer, or may have been added in error. 
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• Suspect tank \vater 
0 alpha- 2.1 X I 0"9 ~tCilmL 
0 beta- 1.4 X I o·X ~tCi/mL 

• Sump water 
o alpha-8.8x I0- 10 ~tCi/mL 
0 beta- 2.5 X I o·X ~Ci/mL 

October 2012 
-~--~-----~~-

• According to an undated report titled '"Long-Range Plan for Decommissioning Surplus 
Fa.:ilities at the Santa Susana Field Laboratories ... a partial decontamination project of 
B;.:ilding 4024 was pcrf(mned in 1978. The project included the removal of radioactive 
\\ ::,;tc storage vaults and ta•1ks located below grade outside the building and removing 
cn::taminatcd components within the support and test cell complex, including test 
equipment. raiL.. fixtures. wiring in surface-mounted conduit. and wiring in the through
Lh.~s. The v<KUU!n system piping and tanks. as \\ell as a concrete seal door. were also 
rc .noved. The contaminated items removed were packaged and sent to an unidentified 
Lccnscd. commercial burial sill: for disposal or were decontaminated to Rockwell 
ktcrnational'<: '"acceptable limits" for unrestricted usc. The source document docs not 
indicate how the items were dccontam inated or where the dccontam ination took place. 135 

The acceptable limits for residual radioactivity for surt~1cc contamination were reported 
h) be 7.500 dpm/1 00 em=' maximum beta-gamma emitters and 300 dpm/1 00 cnr2 

maximum alpha emitters. Accessible surfaces within the cell and support areas were 
cleaned to acceptable removable contamination limits of I 00 dpm/1 00 cm2 beta-gamma 
and 20 dpm/1 00 cm2 alpha. m 

• A November 1978 radiological survey report presents the findings of a September 1978 
survey to ensure that the facility met unrestricted release criteria. The survey included 
800 smears fi·om the walls, floors. and remaining piping and equipment. No beta 
cuntamination in excess of 50 dpm/1 00 em~ was found. and no alpha activity was 
detected for all areas of Building 4024 including the test vaults. transfer celL operating 
gallery, high bay. and equipment rooms and support area. The acceptable limits for 
residual radioactivity tor surface contamination were reported to be 7.500 dpm/1 00 cm2 

maximum beta-gamma emitters and 300 dpm/1 00 cm2 maximum alpha emitters. 

According to the report, smears were counted for alpha and beta activity on a Nuclear 
Measurements Corporation automatic counting system with an average background of 25 
cpm tor beta and a counting efficiency factor of 2.35 dpm/cpm Jc1r beta. The report stated 
that alpha contamination was not suspected; however, had there been alpha 
contamination, it would have been detected by the Nuclear Measurements Corporation 
system, and during the course of the survey of removable contamination, no alpha 
activity was detected .. 

Rockwell International also performed a survey of surface radiation. This survey was 
conducted throughout the building and surrounding area using a beta-gamma 1on 
chamber. Beta-gamma surface dose rate limits were 0.1 mrad/hr (average) and 0.5 

135 The summary document does not provide information to indicate how the items were decontaminated. 
136 Rockwell International Document NOOI Tl 000200, Long-Range Plans for Decommissioning Surplus Facilities at 
the Santa Susana Field Laboratories, Date Unknown. 
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mrad/hr (maximum). The maximum beta-gamma surface contamination detected outside 
of the pmver vaults \Vas 0.07 mrad/hr with an average background of 0.05 mrad/hr. 
Inside the power vaults. beta-gamma surf~1ce contamination was found to range fi·om 0.5 
mrad/hr to 2.5 mrad/hr. Inside the corridor to the power vaults. beta-gamma surf~1cc 
contamination ranged fi·om 0.02 mrad/hr to 1.8 mrad/hr. According to the report. the 
center floor drain in the lower level operating gallery was found to be contaminated 
during decommissioning and disposal operations. Following an acid cleaning. water and 
smear samples indicated 0.08 mrad/hr using the ion chamber and 200 cpm using a 
Technical Associates Model Pug-1. The report summarized that contamination was 
"probably located in the threads at the bottom of the vertical pipe." 

Soil samples were also collected in the yard during and f()llowing the removal of the 
liquid and gas holdup tanks. According to the report. all samples were less than 30 
picocuries per gram (pCi/g). The soil samples \\ere counted on a Nuclear Chicago 
automatic counting system with a KCI standard. with an average background of 30 cpm 
and a counting efficiency factor of 3.29 dpm/cpm. The report approximated the natural 
activity of uncontaminated soil in this area to be 20 to 30 pCi/g; hmvever. the report did 
not identify or provide a reference to how these natural activity values were determined. 

Concrete cores drilled in the power vault walls and corridors were found to have a 
maximum specific activity of 818 pCi/g. The average specific activity was I 03 pCi/g. 
Rockwell International analyzed fourteen cores at l-inch increments to a depth of 
between I 0 and I I inches. for a total of 144 samples. The average specific activity was 
I 03 pCi/g. 

Rockwell International collected water samples fl·om the drain pipe int eh operating 
gallery. the hot waste storage vaults. the cooling system water waste holdup tanks. 
groundwater during the removal of the waste tanks. and the vacuum cleaning line in 
Power Vault 2. The report indicated that all of the samples were below 2.2 x I o·7 ~tCi/mL 
which is below the limit of 3 X 1 0"7 ~C:ilml tor Sr-90. Water that was IC)LI!1d to be 
contaminated above this limit during decommissioning and disposal work was transferred 
to the RMI-IF for disposal. This report did not indicate the volume of water that was 
found to be contaminated above this limit during decommissioning and disposal work. 137 

138 

• According to the 2005 HSA and the report. "Long-Range Plan tor Decommissioning 
Surplus Facilities at the Santa Susana Field Laboratories,'' a facilities dismantling plan 
provides data on additional sampling of Building 4024. On March 26, 1981, additional 
concrete sampling in the power vaults began to determine the amount of concrete needed 
to be removed to meet 1981 unrestricted release criteria. Potential radiological hazards 
were identified as being limited to the high bay area (including cell complex), 
electrical/mechanical support. and yard areas. Two general areas of concern in the high 
bay were the cells and the S I OFS-3 reactor support equipment room. Additionally, the 
electrical/mechanical support area contains systems tor gas and exhaust filtering, shield 
cooling water and a vacuum cleaner, all of which were potentially contaminated. As a 

137 Rockwell International Document NOO IT I 000200, Long-Range Plans for Decommissioning Surplus Facilities at 
the Santa Susana Field Laboratories, Date Unknown. 
138 Rockwell International Document, N704TI990044, "Radiological Survey Results- Release to Unrestricted Use, 
Building 024, SSFL," November 28, 1978. 

36 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technical i\lemm·andum: Area IV, Subarea liSA-SA October· 2012 

---

result of exposure to neutrons escaping tl·om the two operating reactors. the walls. 
ceiling. floor and remote handling equipment ofthe test cells were activated. The survey 
indicated that 12 to 22 inches of concrete \Vould need to be removed tor surface radiation 
to meet the acceptable dose rate of 0.1 mR/hr. Only two radionuclides, Co-60 and Eu-
152. were identified as the principal contaminants found to contribute significantly to 
radiation greater than background. The .. Long-Range Plan for Decommissioning Surplus 
facilities at the Santa Susana Field Laboratories:· also identified the following activation 
products as contributing to contamination at Building 4024: Fe-55. Mn-54. and Eu-
154_13'~ 1~11 

• According to a December 1992 safety review report regarding tritium production and 
release at the SSFL. production of tritium by the operation of the S2DR. and later the 
SIOFS3. occurred by the following \\ays 141 : 

o Neutron absorption by lithium-6 present in the concrete biological shield -The concrete 
used for the inner 2 feet of the shield differed from the concrete usually used at SSFL in 
that limestone aggregate \\as substituted for the normally used granitic gravel. The 
natural lithium content of this concrete was measured in 1992 to be 6.2 ppm. Using this 
concentration and an average flu;.; or 1.2 x 108 n/cm2/sec at 37 kWt for the first 112 em 
of concrete (and considering that this 11ux was uniform O\'er all the walls. floor. and 
ceiling in the vault) the activity or tritium produced in the concrete of Vault 1 by 
operation of S2DR is estimated to be 0.16 Ci at shutdown in December 1962. In a 
similar manner. adjusting for power level and operating time. the tritium activity 
produced by operation ofS 1 OFS3 in Vault 2 is estimated to be 0.20 Ci at March 1966. 

o Neutron absorption by lithium-6 present in soil surrounding the biological shield - The 
thick concrete biological shield with the added boron content absorbed nearly all the 
neutron that escaped from the reactor (less than 1 neutron per m iII ion produced by the 
reactor reached the soil). and so the production of tritium in the soil was negligible. 

o Ternary fission - This was calculated to produce 0.21 Ci in the fuel of the S2DR by 
December 1962. and 0.26 Ci inS 1 OPS3 by March 1966. 

o Neutron absorption by lithium-6 present as an impurity 1t1 NaK coolant - Tritium 
produced in this manner was negligible for both reactors. 

o Neutron absorption by lithium-6 in the lithium hydride shield - This actiVIty was 
estimated ii·om the calculation for SSDR at Building 4059. adjusting for power and time. 
for the S I OPS3 operation. The natural isotopic fraction of 7.42 atom percent was used to 
estimate a production of 2.200 Ci in the S 1 OFS3 shield. 

• In September 1995. ORISE conducted an independent verification survey at Building 
4024. Surface scans were performed over 50 to I 00% of accessible floors and lower 
walls (up to 2 meters) for alpha, beta and gamma activity. In the fan room, elevated 
direct beta radiation was identified. While, in all other areas, alpha, beta and gamma 
radiation was within the 1995 range of ambient site background. Acceptable 
contamination limits and gamma exposure rates lor releasing a facility for unrestricted use 

139 Atomics International Document, N704FDP990006 Rev. A., "Building T024 (SETF) Facilities Dismantling 
Plan," July 31, 1981. (This document was referenced in the May 2005 HSA but has not yet been obtained.) 
140 Rockwell International Document NOOITI000200, Long-Range Plansfor Decommissioning Surplus Facilities at 
the Santa Susana Field Laboratories, Date Unknown. 
141 Tuttle, R.J., Rockwell International Report RIIRD92-186, Tritium Production and Release to Groundwater at 
SSFL, December I, 1992. 
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are prescribed in the U.S. Department of Energy (DOE). the U.S. Nuclear Regulatory 
Commission (NRC). and the State of California guidelines. The lowest most conservative 
limits were chosen from these guidelines and incorporated into the final survey criteria for 
Building 4024. The surface contamination limits for alpha and beta were excerpted from 
DOE Order 5400.5 and NRC Regulatory Guide 1.86 (see Table below). The ambient gamma 
exposure rate limits at I meter were excerpted from an NRC Dismantling Order because at 5 
microroentgens per hour (~tR/hr) it \\as more conservative than the DOE value of 20 ftR/hr, 
and more consistent with as lm\ as reasonably achievable principles. 1 .J~ 

Surface Contamination Guidelines from DOE 01·deJ· 5400.5 (1990) 
and NRC Regulato1·y Guide 1.86 (1974) 

Allowable Total Residual Surface Contamination (dpm/100 cm 2
) 

Radionuclides Average Maximum Removable 
Transuranics. Ra-226. Ra-228. Th-230. Th-228. 100 300 20 
Pa-23 I. Ac-227. 1-125. and 1-129 
Til-Natural. Th-2:12. Sr-90. Ra-223, Ra-224. U- 1.000 3.000 200 
232.1-126.1-131. and 1-133 

U-Natural. l '-235. lJ-238. and associated decay 5.000a 15.000a I.OOOa 
products 
Beta-gamma em ittcrs ( radionucl ides with deca) 5,000(3-y 15.000[1-y 1.000f1-y 
modes other than alpha emission or spontaneous 
fission) except Sr-90 and others noted above 

External Gamma Radiation 
The average level of gamma radiation inside a building or habitable structure on a site that has no radiological 
restriction on its usc shall not exceed the background level by more than 20 pR/h. 

Source: U.S. Atom1c Energy Comm•ss1on (now NRC) Regulatory Glllde 1.86. l'ermmat1on ofOperatmg Licenses 
for Nuclear Reactors, June 1974, p. 1.86-5.U.S. Department of Energy Order 5400.5, Radiation Protection of the 
Public and the Environment, February 8. 1990, p. IV-6. 

Surface activity measurements were conducted at 76 floor and \vall locations. Excluding 
the power vaults, surface activity levels were less than 55 dpm/ I 00 em~ for alpha and 
ranged from less than I ,400 to 33,000 dpm/ I 00 em~ tor beta. Removable alpha measured 
less than 12 dpm/100 en/, and removable beta measured less than 16 dpm/100 em~. The 
maximum beta-gamma total surface activity guideline ( 15.000 dpm/1 00 em~) was 
exceeded in the hot gas compression room of Building 4024. Exposure rate 
measurements were made at four locations in Building 4024. but none were made in the 
power vaults. Excluding the power vaults, exposure rates ranged from II to 13 micro 
roentgen per hour (11R/hr). Background was 8 pR/hr. Interior exposure rates satisfy DOE 
and NRC exposure rate guidelines. ORISE determined that existing documentation tor 
Building 4024 was inadequate to support the determination that DOE guidelines for 
unrestricted release were met. Deficiencies noted included inadequate final status survey 
methods, no discussion of specific contaminants, inconsistent specification of all 
applicable guidelines and presentation of data that may be compared to the guidelines, 
absence of quantitative laboratory data, and absence of adequate figures documenting 
remediated areas and measurement and sampling locations. 143 

14:c ORISE Report, 96/C-5, "Verification Survey of Buildings TO 19 and T024, Santa Susana Field Laboratory, 
Rockwell International, Ventura County, California,'' February 1996. 
143 ORISE Report, 96/C-5, "Verification Survey of Buildings TO 19 and T024, Santa Susana Field Laboratory, 
Rockwell International, Ventura County, California," February 1996. 
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• An August 1996 Rockweli/Rocketdyne Area IV Radiological Characterization Survey 
provides results of over 10.000 stationary ambient gamma radiation measurements. walk
about surf~1cc gamma radiation scans and 149 scheduled soil samples. Building 4024 was 
included as one of the randomly selected sampling locations. Elevated soil activity was 
located in Sample lD 95-01 05 located northeast of Building 4024 with Cs-13 7 measured 
at 0.37 pCi/g. Sample ID 95-0106 also contained Cs-137 at 0.34 pCi/g and was located 
\\est of Building 4024 in a dirt area. This is above the survey's local background average 
nf(l.09 pCi/g and Area IV background average of0.15 pCi/g. but within the average U.S. 
background range of0.8 pCi/g and the U.S. Department of Energy. U.S. EPA. and U.S. 
Nuclear Regulatory Commission cleanup standards of9.2 pCi/g. 9.0 pCi/g. and 9.0 pCi/g. 
respective!:. The cleanup standards were based on uniform contamination and an annual 
d I. . 1'1- 'II' l-1-1 ose 1m1t o ) 1111 trem per year. 

• According to a 2003 site environmental report, as well as a January 2008 survey. 
additional concrete core data taken in 2003 indicate activation with a maximum of 9.3 
pCi/g of Co-60 and <~ maximum of 105 pCi/g of Eu-152. Measurable activation exists 
only withi:1 the inn.:r 16 inches of concrete of the two power test cells. According to the 
report it would take 61.5 years for the 105 pCi/g of Eu-152 to decay to just below the 
derived concentration guide limit (DCGL) of 4.51 pCi/g. And the Co-60 would have 
decayed to 0.15% of its DCGL of 1.94 pCi/g. 14

:U-lh.l
47 

• A 2004 site environmental report indicated that during 2004, a survey procedure was 
prepared for releasing the upper portion of Building 4024. The upper portion of the 
building was found to be free il·om contamination. Soil samples were also taken in 2004 
to suppoti various site remediation activities. These included three samples fl·om 
geological core sampling around Building 4024. The report indicated the samples did not 
have any detectable man-made gamma emitting radionuclides. The 2004 report did not 
provide any additional information on these field efforts. 14x 

• On May 27, 2005. DHS confirmed that the portion of Building 4024 north of the high bay 
and the lead shield blocks arc at 2005 background radiation levels and do not pose 
significant radiologic health risk. 14

Y On September 26, 2005. DHS confirmed the high 
bay, high bay vault. high bay mezzanine, HEPA filter room. electro-mechanical room. 
and associated plant equipment of Building 4024. plus the leaded glass window, are at 
2005 background radiation levels and pose no significant radiologic health risk. 150 On 

IH Rocketdyne, A4CI\1-ZR-OO I L Area IV Radiological Characterization Survey, Final Report Volume I, August 
15, 1996. pgs. 39, I 08, I 09. 
145 The Boeing Company, RS-00025, Bui!dinR 4024 Concrete Sampling, December 15, 2004. 
146 The Boeing Company, RD04-170, Site Environmental Report/or Calendar Year 2003 DOE Operations at The 
Boeing Company Rocketdvnc Propulsion & Power, September 2004. 
147 Areva NP, Inc., Report of Radiological Characterization and Confirmatory Survey Results for the SNAP 
Environmental Test Facility- Building 4024, January 2008. 
14 ~ The Boeing Company, RD05-176, Site Environmental Report for Calendar Year 2004 DOE Operations at The 
Boeing Company Rocketdyne Propulsion & Power, September 2005. 
149 Bailey, Edgar D., Response to 2005RC002061 Request to Perform Confirmatory Surveys of the Office Areas of 
Building 4024, Santa Susana Field Laboratory, May 27, 2005. 
150 Bailey, Edgar D., Response to 2005RCOOIOOO Request to Perform Confirmatory Surveys of the Upper Portion of 
Building 4024, Santa Susana Field Laboratory, September 26, 2005. 
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June 13. 2007. DIIS confirmed the stack_ lead shot and diesel generator at Building 4024 
pose no significant radiological health risk and no further radiological control is 

. I - '"' necessary for t wse Items. 

• In January 2008. Areva NP Inc reported the results of a radiological characterization and 
confirmatory survey on Building 4024. The characterization and confirmatory surveys 
were completed to prepare for the decontamination of the t\VO activated test cell vaults. 
the removal of contaminated liquid waste drain system piping. the removal of the f~Jcility 

floor drain system. and the demolition and removal of Building 4024. The findings of the 
report indicated there were no alpha. beta, and gamma radiation measurements outside of 
the activated test cells shO\\ ing contamination above surf~1ce contamination limits. The 
limits are presented in the table entitled Surface Contamination Guidelines from DOE 
Order 5400.5 ( 1990) and NRC Regulatory Ciuidc 1.86 ( 1974), above. 

Building 4024 measurements were generally within the range of background 
measurements. except for two locations where fixed alpha and beta activity was above 
background and minimum detectable concentration of 60 dpm/1 00 cm 2 alpha and 343 
dpm/ I 00 cm 2 beta. At the northeast corner, a survey measurement measured 360 
dpm/1 00 cm 2 alpha and 684 dpm/1 00 en/ beta. \vhilc a southwest corner survey 
measurement measured 179 dpm/1 00 cm 2 alpha and 551 dpm/ I 00 cm2 beta. Sam piing 
and isotopic analysis of the locations showed Th-232. U-234. U-235, and U-238 present 
and detectable. but at levels a fl·action of the derived concentration guideline level of 
1,000 dpm/1 00 cm2 for Th-232 and 5,000 dpm/1 00 cm2 for U-234. U-235, and U-238. 
Smear sampling did not indicate the presence of removable contamination. 

Based on the result of the characterization and confirmation surveys, it was concluded 
that the D&D activities planned for Building 4024 activated test cells should continue as 
planned but should incorporate the following: 

o Completely remove the shield wall; 

o Remove up to an 8-inch depth of activated concrete ll·om the west north, and cast 
walls: 

o Remove up to a I 0-inch depth of activated concrete fl·om south wall; and 

o Remove up to a 6-inch depth of activated concrete from floor and ceiling surfaces. 

Additionally. the aluminum liner and concrete rubble material generated during 
decontamination should be packaged and shipped to the Nevada Test Site for disposal. 
The piping for the former contaminated gas and contaminated liquid waste UST systems, 
floor drain systems and connecting piping in Room B-1 0 I. and scabbling dust should 
also be packaged and shipped to the Nevada Test Site for disposal. 152 

Radiological Use Authorizations: A review of a database documenting the use authorizations 
related to the SSFL, the research team identified two use authorizations relating to Building 

151 Butner, Gary W .. Response to Request to Perform Confirmatory Surveys of Building 4024 Stack. Lead shot, and 
Facility Penetrations, Santa Susana Field Laboratory, June 13, 2007. 
152 Areva NP, Inc., Report of Radiological Characterization and Confirmatory Survey Results for the SNAP 
Environmental Test Facility- Building 4024, January 2008. 
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4020. Authorization No. 46 relates to the usc of Cs-13 7 and Pu-Bc sources in Building 4024. 
and Authorization No. 112 relates to the ·'surveillance of Building 4024."" 

Authori;~ation No. 46 vvas issued to Atomics International on August 5. 1971. and expired on 
September 5. 1971. As indicated above. the authorization was for the use of a Cs-13 7 source and 
a Pu-Bc neutron source in the high bay section of Building 4024. The authorized materials 
included 4.5 Ci of scaled source Cs-137. 5 Ci or sealed Pu-Be source identified as Pu-239. and 
an additional I 0 mCi of scaled source Cs-13 7. 1 

"
3 According to the user application. dated 

August 3. 1971. the purpose of the test was to observe the effect of gamma rays and neutrons on 
an infrared sensor. Atomics International indicated that the source would be placed 6 inches to 
30 feet away fi·om the sensor. and sensor readings would be taken. The application noted that 
there would be no contaminated materials since the sources are encapsulatcd. 154 

Authorization No. 112 relates to the surveillance of Building 4024 under the Surplus Facilities 
Management Program. The first available use authorization was issued on January 16. 1978. and 
expired on .January 16. 1979. The authorization operation was 1 isted as ··decontamination and 
disposition of Building 024."" The authorized materials were listed as being '"activation product 
radioactivity .. of an unknown quantity in the building's structure and concretc. 155 The 
authorization vvas renewed yearly. and in March 1992. the authorization was modified to include 
the following operations: surveillance and maintenance activities f(x contaminated areas, future 
decontamination and decommissioning activities (however not schedule for the duration of the 
1992 annual authorization). and storage of empty radioactive materials containers. 156 By 1994. 
Authorization No. 112F included required environmental monitoring at Building 4024. This 
monitoring included quarterly radiation surveys and quarterly contamination survey. 157 

Authorization No. 1 12H, dated January 30. 1996. added the storage and survey of contaminated 
waste materials fi·om Building 4020 decontamination and decommissioning operations. The 
requirements of these storage activities were that an inventory of Building 4020 materials stored 
in Building 4024 be maintained. No additional controls for these operations were identified in 
the authorization. 15x The 1997 authorization, Authorization No. 1121. added operations to 
include the decontamination of Building 4020 materials. These decontamination operations 
included the following controls: 

159 

• Decontamination activities shall be conducted as described in Controlled Work Permits issued by 

Radiation Safety personnel. 

• Decontamination shall be conducted 111 containment structures approved by Radiation Safety 

personnel. 

• Decontamination activities shall be conducted under the surveillance of Radiation Safety 

personnel. 

151 Baumesh. L., and Heine, W .• Authorization No. 46 .• August 5. 1971. 
154 Keshishian. V .. Letter Re: Use Application for the Use of Cs-137 Source and a Pu-Be Neutron Source in Bldg. 24 
in Santa Susana Facility. August 3, 1971. 
155 Tuttle. R., Authorization No. 112, January 16, 1978. 
156 Barnes, J.G., and Rutherford, P.D .• Authorization No. 1120, March 18, 1992. 
157 Barnes, J.G., and Rutherford, P.D., Authorization No. 112F. April 20, 1994. 
158 Barnes, J.G., and Rutherford, P.D., Authorization No. 1121-l, January 30, 1996. 
159 Barnes. J.G., and Rutherford, P.D., Authorization No. 1121, January 14, 1997. 
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Additionally. \\hile active decontamination \\Ork \\as occurring. personnel were to pertlmn 
\\ eekly routine surveys of radiation levels and contamination levels. During periods ''hen 
decontamination activities did not occur. personnel were instructed to perform monthly 
surveys. 1w 

On March 15. 1999. Authorization No. 112L further expands Building 4024 operations to 
include the storage of radioactive sources pending transfer to a third party recycling or disposal 
vendor. The authorization continued to list the storage and survey of contaminated '' aste 
material tl·om Building 4020 as an operation: however. the decontamination of building blocks 
was expanded to include '"L-85 laydown area." The authorization does not provide additional 
detail to describe vvhat is meant by ''L-85 laydm\n arca:·lhl 

On April 7. 2008. a final authorization. Authorization No. 112U. was issued with no expiration 
date. The operation for Building 4024 in this authorization states ""within the scope of any work 
restrictions imposed by the Department of Energy during ·safe shutdown· periods. preparation 
for. oversight oL or performance of decontamination. decommissioning. and razing of SSFL 
Building 24." The required facility monitoring includes monthly radiation surveys during 
decontamination and decommissioning activities (quarterly when no work is being per1(mned). 
Other monitoring includes weekly contamination surveys. airborne sampling during 
decontamination and decommissioning in contaminated areas and ettlucnt sampling when sump 
water is present. The authorization did not identify the location ofthe sump to be sampled. 1 r,~ 

Former Radiological Burial or Disposal Locations: Below-ground radioactive waste storage 
facilities are located under asphalt in the yard surrounding Building 4024. The buried tanks 
include three radioactive gas holdup tanks 6 feet in diameter and 40 feet long, eight solid 
radioactive waste storage vaults 3 feet in diameter and 4 feet deep. and two 500-gallon liquid 
radioactive waste holdup tanks. These tanks were placed on top of a concrete box filled with 
gravel designed to contain any accidental leakage. 1r" The eight empty vaults were last reported 
to still be present below the paved yard surrounding the building. 164 

Aerial Photographs: The development of the Building 4024 area is first visible in the 1959 
aerial photograph with a large excavation occupying a majority of the area. The 1962 aerial 
photographs show a building foundation; however. the development in the area docs not support 
that the building was constructed and operational in 1960. By 1965 the site has been fully 
developed and there is no evidence of construction activities. In 1967 and 1972, an open storage 
area is visible just west of Building 4024 with drainage trending west. southwest. The open 
storage area is no longer present in 1978 and the drainage channel has been replaced by an 
escarpment. 165 In 1980. the open storage area west of the building has returned and dark-toned 
material is visible at the southeast corner of the building. Additionally. the 1980 aerial 
photograph appears to show probable container leakage to the northeast on the east side of the 

160 
Barnes, J.G., and Rutherford, PD., Authorization No. 1121, January 14, 1997. 

161 Barnes, J.G., and Rutherford, P.O., Authorization No. 112L. March 15, 1999. 
162 Barnes, J.G., and Rutherford, P.O., Authorization No. 112U. April 7, 2008. 
1
"

1 
Atomics International Document, N704FDP990006 Rev. A., ''Building T024 (SETF) Facilities Dismantling 

Plan," July 31, 1981. (This document was referenced in the May 2005 HSA but has not yet been provided to HGL.) 
IM Johnson, T., "Action Memorandum for the Decommissioning of the System for Nuclear Auxiliary Power 
Environmental Test Facility, Building 4024, at the Energy Technology Engineering Center at Santa Susana Field 
Laboratory, California," May I, 2007. 
165 The term escarpment appears to refer to a steep slope. 
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building. Possible leakage is also visible on the \\est side of the building in the 1983 aerial 
photographs and two possible stains arc visible on the northeast corner ofthc building \\here the 
previous probable container leakage had been visible. In 1988. an open storage area is again 
present on the west side of the building but is no longer visible in 1995. when open storage is 
visible on the east side ofthe building and is accompanied by a vertical tank. The vertical tank is 
no longer present in 2005 and portions ofthe building have been removcd. 11

'
1
' 

Radionuclidcs of Concern: The primary radiological constituents of concern have been 
identified as Co-60 and Eu-152 as a result of activation in the concrete and piping of the 
subterranean test vau lts.

11
'
7 1 

llX Secondary rad iologica I constituents of concern at Building 4024 
include Cs-137 and Sr-90 (fission products): 11-3. Eu-154, fe-55. Ni-59. Ni-63. Mn-54. 
potassium-40 (K-40). and sodium-22 (Na-22) (neutron activation products): Th-232. U-234. U-
235. and U-238 (nuclear fuel material): and Am-241. Pu-238. Pu-239. Pu-240. Pu-241. and Pu-
242 (transuranic elcments). 1uJ All radionuclides of concern listed arc included in the August 
2009 Final Field Sampling Plan f(x the Santa Susana Field Laboratory radiological background 
study. Table 3.3 presents a summary ofcontaminants ofcunccrn. 

Drainage Pathways: There are a number of drainage pathways at Building 4024 including a 
subsurface drainage trench. <;torm drain. and sanitary sewer connection. The building also 
included a number of underground waste tanks. A 1959 grading and drainage plan references a 
number of these tanks. 17

u According to a 1991 evaluation of tritium production and release to 
groundwater at the SSf'L Site. a French drain surrounds Building 4024 and is automatically 
pumped to the surface: however. the document docs not provide a complete description of this 
system. 171 i\ 1959 utilities plan of Building 4024 shows a subsurface drainage trench 
surrounding the perimeter of the original Building 4024 footprint. A sump pump is located at the 
west side ofthe building and appears to discharge to a storm drain located north of the building; 
however this could not be confirmed from the utilities plan drawing. The subsurface drainage 
trench extends to and surrounds the underground gas holdup tanks. The plan also shows a 
subsurface drain well to be located on the east side of the building directly north of the crane 
runway area. 172 A 1959 detailed drawing provides an isometric view of the subsurface drain 
surrounding Building 4024. It also shows the location of the cooling tower sump at the south 
side of the building. 173 A 1959 piping plan provides schematic details on the drainage trench 
along the cast side of Building 4024. 174 

161
' U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 

167 The Boeing Company, "Building 4024 Decontamination and Decommissioning Engineering Evaluation/Cost 
Analysis." May I. 2007. 
168 Tuttle, R.J.. Listing of Locations in SSFL Area IV Associated With Radioactive Materials," September 1989. 
169 The Boeing Company, Engineering Evaluation & Cost Analysis (EE/C A) Community Meeting Microsoft 
PowerPoint® Presentation. February 21. 2007. 
170 Ralph M. Parsons Company, SNAP-II Facility. Santa Susana. Cali{omia, Phase II, Grading and Drainage Plan, 
May I, 1959. 
171 Rockwell International, Document NOOISRR140120, "Tritium Production and Release to Groundwater at 
SSFL," December 6, 1991. 
172 Ralph M. Parsons Company, SNAP-II Facility, Vicinity Map, Site and Utilities Plan, May I, 1959 
173 Ralph M. Parsons Company, SNAP-II Facility, Santa Susana. California, Phase II, Miscellaneous Details No. 3, 
May I, 1959. 
174 Ralph M. Parsons Company, SNAP-II Facility, Santa Susana, California, Phase II, Environmental Test Building, 
Details, Piping, May I, 1959. 
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A 1959 piping diagram provides detailed information on the km-lcvel liquid \\astc system at 
Building 4024. This system included two tanks. Tank I 03 and I 04. Tank I 03 was an 850-gallon 
waste tank for liquid waste suspected of potential contamination. The tank was 4 feet in 
diameter and 6 feet long. Tank I 03 captured waste from subsurf~tcc drainage as well as the 
shower and toilets in Room I 02 and the floor drain in Room I 12. This waste could be collected 
and sampled and then released to a drainage ditch if f(Jund to be free of contamination. Tank I 04 
was a 550-gallon waste tank for low-level contaminated \\aste. The tank was 4 feet in diameter 
and 5 feet long. Tank I 04 had a connection for a tank truck for the transfer of contaminated 
wastc. 175 Tanks 103 and 104 were located cast ofthc Building 4024 subsurface test cell complex 
in an underground 9-f(1ot by 15-f(1ot liquid waste retention basin.m 

1959 drawing provides a sewer profile for the line connecting to Building 4024. This drawing 
also includes septic tank and leach field plans. but a note in the drawing states that these plans 
arc dclcted. 177 Piping details for the first floor and basement of Building 4024 arc provided in 

I 1()-9 d . !7S anot 1cr ) rawmg. 

All non-radioactive sewage \Vastes arc collected by a sanitary sewer system and all wash-down 
water and emergency releases fi·om the cooling systems arc routed to the underground liquid 
waste holdup tanks via floor sinks and buried drain lines. The liquid waste tanks were removed: 
however. according to the January 2008 Report of Radiological Characterization and 
Confirmatory Survey Results for the SNAP Environmental Test Facility - Building 4024. the 
piping for the former contaminated gas and contaminated liquid waste UST systems and floor 
drain systems remain at the building and were scopcd to be packaged and shipped to the Nevada 
-,- s· t· d. 1 ' 7 '~ !xo Add. · 11 h · 1 1 · 1 d f": h est . tte or tsposa . · 1t10na y. t c etg 1t empty vau ts, prevtous y use .or t e storage 
of solid radioactive waste. remain below the paved yard surrounding the building. These vaults 
are 3 feet in diameter by 8.5 feet deep with a 4.5-foot thick shield block cover and arc located on 
I 'd f8 'ld' 4024. h !XI IX' t 1e cast st c o ut mg 111 t e crane runway area. · -

As indicated above, aerial photographs show evidence of a short drainage channel west of the 
building in 1967 and 1972 from an open storage area toward Building 40 I 0. The drainage 
channel is no longer present in 1978 and has been replaced by an escarpment.' XJ 

17
' Ralph M. Parsons Company. SNAP-I/ Facilitv. Santa Susana, Cali(omia. Phase II. Em·ironmental Test Building 

Legend Schedules, Details and Flow Diagrams. May I, 199. 
17

'' Ralph M. Parsons Company, SNA P-11 Facility, Vicini tv Map, Site and Utilities Plan, May I, 1959 
177 Ralph M. Parsons Company, SNAP-I/ Facilitv, Santa Susana, Califomia, Phase II, Misce//aneous Details No.2. 
May I, 1959. 
m Ralph M. Parsons Company. SNAP-II Facility, Santa Susana. California, Phase II. Environmental Test Building, 
First Floor Plan and Toilet Room Details Piping, May I, 1959. 
179 

Atomics International Document, N704FDP990006 Rev. A., "Building T024 (SETF) Facilities Dismantling 
Plan," July 31, 1981. 
1xo Arcva NP, Inc., Report of Radiological Characterization and Confirmatory Survey Results for the SNAP 
Environmental Test Facility- Building 4024, January 2008. 
1 ~ 1 Johnson, T., "Action Memorandum for the Decommissioning of the System for Nuclear Auxiliary Power 
Environmental Test Facility. Building 4024, at the Energy Technology Engineering Center at Santa Susana Field 
Laboratory, California," May I, 2007. 
lxc Areva NP, Inc., Report of Radiological Characterization and Confirmatory Survey Results for the SNAP 
Environmental Test Facility- Building 4024, January 2008. 
18

' U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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A 1964 paving drawing indicates a surL1ce drainage channel located north of Building 4024 and 
a culvert at the south end of a paved area between Buildings 4024 and 4025. 1

g
4 

Radiological Contamination Potential: 
Building 4024 area is Class I, due to 
investigations. and current building status. 

The preliminary MARSSIM Classification for the 
its site operations. results of previous radiological 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.1 provide a 
convenient reference (()r the fiJI lowing recommendations. 
Based on the available information, soil sampling is recommended in the Building 4024 area. As 
discussed above. there were radiological incidents at Building 4024 and documented evidence of 
radiological releases. Significant information is lacking regarding the excavation activities at 
Building 4024. 

In addition. previous characterization studies for the Building 4024 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. Therefore, 
additional characterization is recommended f()r the Building 4024 area. This includes the 
followin6 Building 4024 areas and appurtenances: 

• The locations of the two August 1996 Area IV Radiological Characterization Survey 
s::mples northeast of Building 4024 and west of Building 4024 in a dirt area. Elevated 
sci! activity was located in Sample ID 95-0 I 05 located northeast of Building 4024 where 
Cs-137 measured at 0.37 pCi/g. Sample ID 95-0 I 06 also contained Cs-137 at 0.34 pCi/g 
a;1d \vas located west of Building 4024 in a dirt area. 1

H
5 

• The location of the gas holdup tanks and liquid waste tanks. Interviewee 255 made 
reference to the removal of tanks that were ''potentially holding radioactive gases at one 
time": however, it is unclear whether the tanks being referred to include those identified 
as possible sampling locations. 

• The outside storage area west of Building 4024. In 1967 and 1972, an open storage area 
is \ isible just west of Building 4024 with drainage trending west, southwest. The open 
storage area is no longer present in 1978 and the drainage channel has been replaced by 
an escarpment. In 1980, the open storage area west of the building has returned and dark
toned material is visible at the southeast corner of the building. Possible leakage is 
visible on the west side of the building in the I 983 aerial photographs. In 1988, an open 
storage area is again present on the west side of the building but is no longer visible in 
1995. 186 

• The Cooling Tower 4928 sump and the footprint of Site 4927 (nitrogen storage tank) 
should be sampled due to limited information on cooling tower operation and sump use 
during building operations. 

184 Asph. Cone. Paving, S.E.T.F. Building 024 Santa Susana, 1964. 
185 Rocketdyne, A4CM-ZR-OOII, Area IV Radiological Characterization Survey, Final Report, Volume I, August 
15, 1996.pgs.39, 108,109. 
186 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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• The area east of the building where reactors \\ere brought in and removed ll·om the 
f~Kility. This area also includes the waste storage tanks. Below-ground radioactive waste 
storage facilities are located under asphalt in the yard. The buried tanks include three 
radioactive gas holdup tanks 6 feet in diameter and 40 feet long. eight solid radioactive 
waste storage vaults 3 feet in diameter and 4 feet deep. and two liquid radioactive waste 
holdup tanks. These tanks were placed on top of a concrete box filled with gravel 
designed to contain any accidcntalleakage. 1n 1ss 

• The 1iJrmer location of the apparent leakage of an unknown container at Building 4024 
that appears to leak north-northeast toward the northwest corner of B ui !ding 402 7 in I 980 
aerial photographs. In the 1983 aerial photographs two possible stains are visible on the 
northeast corner of the building where the previous probable container leakage had been 
visible. 1

sY 

2.1.3 Building 4027 Area 

Site Description: The Building 4027 area includes Building 4027, Building 4625. substation 
Building 4727. and the land surrounding these buildings. Building 4027 \vas one of a series of 
buildings that supported the 1950- and 1960-era SNAP program and was located along B Street. 
south of I i 11 Street and west of G Strect. 19° Figures 2.1.3a through 2.1.3e provide a current 
photograph and the best available building-specific drawing(s) that the research team could find. 
Plate I presents a summary of all identified features for this site. 

Building; Features: Building 4027 was constructed in 1961 and was expanded in 1963 to 
include Building 4625. Building 4625 initially measured approximately 1.240 square feet. 
Building 4027 was expanded approximately 2,842 square feet, filling the space between 
Buildings 4027 and 4625. 191 The expanded building measured 9,240 square feet and included a 
4.589-square foot high bay laboratory area. The remainder of the building included ofliccs and 
shop support. The building was reported as being steel frame with steel siding and roof. The 
high bay measured 37 feet in height and included a 6-ton bridge crane. 192 In the interior of the 
building. the building featured a pipe trench and sump pit. 193 A large darkroom was located in 
Building 4027 at one time; however, the exact period is unknown. 194 

Former Use(s): According to a 1988 radiological survey of Building 4027. Building 4027 was 
constructed in 1961 and served as one of many buildings that we-re used as engineering 

187 Atomics International Document. N704FDP990006 Rev. A., '·Building T024 (SETF) Facilities Dismantling 
Plan,"July31, 1981. 
188 Remley, M.E., Atomics International, Letter Re: Comments on Draft Reactor Safety Survey Report for Building 
024, July 21, 1965_ 
ts" U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
190 

ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032. and T025,'' 
August 26. 1988. 
191 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032. and T025," 
August 26, 1988. 
192 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027. T032, and T025," 
August 26, 1988. 
t'n Atomics International, Drawing 303-027-S6, Expansion of Non-Nuclear Mechanical Vibration and Shock 
Testing Building 027 Expansion, January 16, 1963. 
1
')

4 Approved DOE/EPA Interview 255, July 9, 20 I 0. 
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development and test sites for the SNAP program. 195 Building 4625 operated as a Non-Nuclear 
Component Storage Building. 1 ~ 1 ' Vibration and shock tests were performed in Building 4027 in 
support of the SNAP launch schedule. 1

'!7 According to an August 15. 1963. incident report the 
building conducted acceleration tests on the S I OFS-1 system. These tests included the usc of 
beryllium and NaN02 to simulate NaK in the S I OFS-1 system. The acceleration tests typically 
involved vibration and shock tests to evaluate the efTccts of high acceleration experienced during 
Atlas rocket missions. Additional information regarding these acceleration tests could not be 
located in historical site documents. 19x 

According to an August 6. 1964. Atomics International internal letter. the use of cyclohexanc 
and/or cycloheptane in the NaK system ofthe SNAP IOFS-3 in Building 4027 was authorized. 199 

In 1965. such tests included the testing of the SNAP 8 drum drive mechanism and the I OFS-5. 2110 

Launch vehicle simulation testing \\as conducted at the building through 1968. In I970. the 
equipment \vas removed from the building and the building was used for quality assurance and 
materials ~md components acceptance. The 1988 radiological survey indicated sealed. fully
eneapsula~cd. radiography sources and/or equipment may have been stored in Building 4027; 
however. no known loose radioactive or nuclear material was handlcd.~ 111 

According to an April 1987 Site Consolidation Assessment Building 4027 was inactive; 
however. a 1988 radiological survey indicated Building 4027 was being used for storage 
purposes.21

'
2203 In 1989. R..J. Tuttle indicated that sealed sources l(x gamma-radiography were 

stored in 13uilding 4027.204 In 200 I. according to a radioactive waste certification plan, Building 
4027 served as a hazardous (non-radioactive) waste storage area.211

' Additional inf(mnation 
regarding these operations could not be located. The research team has been unable to determine 
the operations in Building 4027 from 1988 to 2003, when the building is reported to have been 
demolished. It is important to note that an undated listing of SSFL Site waste generators. as well 
as a 2003 Environmental Assessment l(1r Cleanup and Closure. identifies Building 4027 as a 
weld shop.2D6co: 

195 It is important to note that 1962 aerial photographs do not shov. the presence of any structures at the Building 
4027 area. The exact date of construction and start of operations at Building 4027 is unknown. 
196 Drawing 303-027-A4. '"Expansion of Non-Nuclear Mechanical Vibration and Shock Testing, Building 027 
Expansion, Floor Plan, as built," 1964. 
197 ETEC Document, GEN-ZR-00 13, ""Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August26, 1988. 
198 Busick, D.D., Internal Letter North American Aviation, Inc., Re: Water Supply in Building 027, August 15, 
1963. 
199 Atomics International Internal Letter. Letter Re: SNAP IOFS-3, Building 027. Santa Susana, August 6, 1964. 
2011 Wilmes, R.F .. Atomics International Internal Letter Re: Weekly Progress Report for Industrial Hygiene and 
Safety Unit, Santa Susana, Period Ended 1-16-65, January 19, 1965. 
201 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027. T032, and T025," 
August 26, 1988. 
202 ETEC, Site Consolidation Assessment, April 16, 1987. p. 22. 
203 ETEC Document, GEN-ZR-00 13, '"Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
204 Tuttle, R.J., Listing of Locations in SSFL Area iY Associated With Radioactive Materials," September 1989. 
205 Boeing, Radioactive Waste Certification Plan (WCP)for ETEC Facilities, EID-04758. February 21, 200 I. p. 5. 
206 Unknown, SSFL Waste Generators, Undated. 
207 DOE, Environmental Assessment for Cleanup and Closure of the Energy Technology Engineering Center, 
DOE/EA-1345, March 2003. p. 2-10 
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Information from Interviewees: According to an interviewee (255) who worked for Atomics 
International from 1967 to 1985 as an atomic inspector and certified x-ray technician. Building 
4027 included a large dark room where the interviewee developed photographs for reports. 211x 

Radiological Incident Reports: There have been no known radiological incidents at Building 
4027 that may have resulted in a release of contamination to the environment. The only incident 
on file at Building 4027 is summarized in the table below. 

Building 4027 Incident Report Summary 
... - --

Incident File Date of 
Name Incident Location of Incident Isotopes Description of Incident 

;\()()2] 8/13/1963 SSFL. Building 4027 None identified Improper usc of drinking water bottle 
for storage of chemicals. 

• On August 13. 1963. an Atomics International employee notified the Health and SafCty 
Department at Santa Susana that a bottle of water that had been exposed to possible 
radioactive and beryllium contamination had been used for a drinking water supply in 
Building 4027. The contents of the bottle had been used to simulate NaK in the S I OFS-1 
system during acceleration tests in Building 4027. The employee removed the bottle 
fl·om the water cooler because employees were complaining about the taste of the water. 
Upon doing so, the employee noted a strip of masking tape that had written on it: ··Do not 
drink water contaminated with NaN02." According to the investigation. on July 19. 
1963. personnel drained the \Vater fi·om the I ors-1 assembly into two 5-gallon water 
bottles of the type used ft.x drinking water supply at Santa Susana. The bottles were 
tagged and sealed for chemical analysis. An unknown person moved the bottles to the 
water cooler, and one of the bottles was placed on the water cooler on August 12, 1963. 
By August 13, 1963. approximately one half of the contents of the bottle had been 
consumed by approximately 30 people. Tests of the contents of the water showed beta 
and gamma contamination of less than 5 x I o-x uc/cc, alpha contamination of less than I 
x 10-x uc/cc, and beryllium contamination of 0.21 ug/cc. The incident report did not 
provide the results of the NaN02 concentrations. and did not indicate the ultimate 
disposal of the remainder of the contaminated water (A0023)?09 

Current Usc: Buildings 4027 and 4625 were demolished in 2003 by American Wrecking. Inc. 
The action included the demolition and removal of Building 4625, Building 4027, and an 
"'amplifier room;'' the removal of asphalt parking areas and walk ways; and the removal of 
existing sub-station and underground utilities. The dimensions of the excavations made during 
building demolition are unknown. 210 Boeing reported the demolition ofthe building to the DOE 

711 on March 22, 2004.-

cos Approved DOE/EPA Interview 255, July 9, 20 I 0. 
209 Busick, D.O., Internal Letter North American Aviation, Inc., Rc: Water Supply in Building 027, August 15, 
1963. 
210 American Wrecking, Inc., Demolition Proposal. November 3, 2003. 
211 Lee, Majelle, Letter Re: Contract No. DE-AC03-99SF21530, Notification of Completion of GFY 2004 Contract 
Milestone '"Demolish Buildings 4027, 4487 and 4641 per Multi-Year Work Plan 1st and 2"d Quarter GFY2004, 
ROO 1-269-03," March 22, 2004. 
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Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): As part 
or the DOE SSf'L Site Survey. Building 4027 was surveyed to determine if any residual 
radioactivity was accidentally left behind as a result or operations in support or the SNAP 
program. According to the 1988 survey report. "only gamma exposure rate measurements \vcrc 
acquired in order to assess radiological condition because no radioactive or nuclear materials arc 
known to have been handled here." The high bay and storage portions of Building 4027 were 
surveyed as separate units due to variations in ··ambient background." In the high bay. the 
maximum net gamma measured 3.8 FR/hr (corrected for background and statistically tested 
against an NRC acceptance limit of 5 ~tR/hr). The average net gamma measured 0.46 ~tR/hr. 
Based on the median value of exposure rate measurements in the vicinity of Building 4027. the 
ambient background value for gross gamma \\as determined to be 9.09 ~tR/hr. All beta surface 
activity measurements made "for indication" sh(mcd no detectable activity. Based on the results 
of the interior survey of Building 4027. the conclusion was made that this area passed the NRC 
criteria at the time for unrestricted usc.~ 1 ~ 

Within the storage area. the maximum net gamma measured 2.8 ~tR/hr (corrected for background 
and statistically tested against an NRC acceptance limit of 5~tR/hr). The average net gamma 
measured -1.26 pR/hr. Based on the median value of exposure rate measurements in the vicinity 
of Building 4027. the ambient background value f(x gross gamma was determined to be 17.40 
~R/hr. All beta surface activity measurements made "flx indication" showed no detectable 
activity. Based on the results of the exterior survey of Building 4027 and the storage yard. the 
conclusion was made that this area \\as not contaminated and passed the NRC criteria at the time 
f(x unrestricted usc.213 

Radiological Usc Authorizations: Based on the review of currently available documents. there 
was no radiological use authorizations associated with Building 4027. 

Former Radiological Burial or Disposal Locations: None fl1Und. 

Aerial Photographs: 1959 aerial photographs show light-toned mounded material in the area 
surrounding the future location of Building 4027. As indicated above, according to a 1988 
radiological survey of Building 4027. Building 4027 was constructed in 1961; however, the 1962 
aerial photographs do not show a building to be present. By 1965, the building is clearly visible 
and has already been expanded to include Building 4625. There are no notable features 
surrounding the building until 1980 when the apparent leakage of a container at Building 4024 
appears to leak north-northeast toward the northwest corner of Building 4027. By 2005. the 
building is no longer visible in aerial photographs.214 

Radionuclides of Concern: Building 4027 is located in proximity to the RMHF; therefore. 
direct radiation and skyshine from RMHf' affects ambient radiation conditions in the area. 215 

Radionuclides of concern at the RMHF include all radionuclides that are included in the 
background study plus any additional radionuclides identified during the HSA. Additionally. 

212 ETEC Document, GEN-ZR-0013, ''Radiological Survey of Buildings T049, T042, T027, T032, and T025." 
August 26, 1988. 
m ETEC Document, GEN-ZR-00 13, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
214 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
215 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
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scaled. fully-encapsulated. radiography sources and/or equipment may have been stored in 
Building 4027: however. no kmm n '"loose radioactive material" was handled in the building.=' 1

h 

All radionuclidcs of concern listed arc included in the August 2009 Final Field Sampling Plan 
for the Santa Susana Field Laboratory radiological background study. Table 3.3 presents a 
summary of contaminants of concern. 

Drainage Pathways: Little inf()rmation could be located regarding the drainage surrounding 
13uilding 4027. An "'A.C. Ditch" (asphaltic concrete ditch) \vas located around the north and 
northeast perimeter of the building and led to an underground culvert located just cast of the 
Building 4036/4037 stairway located south of Building 4036/4037.=' 17 In general. water runofT in 
the area of the building is directed to the south to the retention reservoirs that arc part of the 
SSFL industrial effluent control system. Liquid effluent discharge from the final retention pond 
into the Bell Canyon drainage occurs only after controlled eflluent hold-up and sampling.=' IX 

Radiological Contamination Potential: Because of limited inf(mnation regarding the possible 
storage of scaled sources for gamma-radiography in Building 4027. and the presence of staining 
indicative of a possible leak of unknown material from Building 4024 toward Building 4027 in 
1980 aerial photographs. a preliminary MARSSIM Class of 2 has been assigned to Building 
4027: 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.1 provide a 
convenient reference for the f()llowing recommendations. 

Based on the available information. soil sampling is recommended in the Building 4027 area. 
Significant infcmnation is lacking regarding the possible storage of sealed sources for gamma 
radiography in Building 4027 and excavation activities at Building 4027. 

There have been limited characterization studies for the Building 4027 area and they were 
focused on delineating the extent of contamination to standards that were applicable at the time 
and only included gamma exposure rate measurements. Therefore, additional characterization is 
recommended tor the Building 4027 area. This includes the following Building 4027 areas: 

• Former location of the ditch north and northeast of building. An '"A.C. Ditch" was 
located around the notih and northeast perimeter of the building and led to an 
underground culvert located just east of the Building 4036/403 7 stairway located south of 
Building 4036/4037.m If radioactive materials from the RMHF were released and 
drained into the Building 4027 area, residual contamination above background values 
may exist to the north and northeast of the building. 

• The former location of the apparent leakage of an unknown container at Building 4024 
that appears to leak north-northeast toward the northwest corner of Building 4027 in 1980 

cl
6 ETEC Document, GEN-ZR-0013, "'Radiological Survey of Buildings T049, T042, T027, T032, and T025,"' 

August 26, 1988. 
cl? Atomics International, Drawing No. 303-027-C2 Expansion of Non-Nuclear Mechanical Vibration and Shock 
Testing Building 027 Expansion, Topographic Plan, February 4, 1963. 
218 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
219 Atomics International, Drawing No. 303-027-C2 Expansion of Non-Nuclear Mechanical Vibration and Shock 
Testing Building 027 Expansion, Topographic Plan, February 4, 1963. 
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aerial photographs. Because the contents of the unkmm n container cannot be con firmed 
to be non-radioactive material. it is possible radioactive materials may have been released 
from this container toward the northwest corner of Building 4027. 

• As indicated above. in the interior of the building. the building featured a pipe trench and 
sump pit.='"

0 
The use or purpose of the trench and sump pit is unknown. as a result. it is 

recommended this area of the former building be included for sampling. 

2.1.4 Building 4032 Area 

Site Description: The Building 4032 area includes Building 4032. substation Building 4727. 
and the surrounding area. Located on B Street. Building 4032 was constructed between 1962 
and 1965 near Building 4027.221222 Figures 2.1.4a through 2.1.4c provide a current photograph 
and the best available building-specific drawing(s) that the research team could find. Plate I 
presents a summary of all identified teatures for this site. 

Building Features: Building 4032 measured 4.580 square feet and had a steel fi·ame. steel sides. 
and steel roof. It contained approximately 4.200 square feet of labnratory space in support of the 
SNAP program. 221 The building appears to have had a single below-ground sodium drain tank 
(UT-23) with a capacit) of 5.500 gallons: however, the former location of the drain tank is 
unknown. In 1997. the drain tank was removed and cleaned using a water-vapor-nitrogen 
process.n1225 Building 4032 was serviced by Substation 4727.226 

Former Use(s): According to an August 1988 radiological survey of the building. Building 
4032 was used as a space environmental test facility for thermal vacuum systems. Vacuum 
chamber equipment was installed in the building and heaters were used for the SNAP system's 
thermal simulation testing. Following completion of thermal vacuum testing in 1970, the 
vacuum equipment was removed and the facility was redesignated as an ETEC General Test 
Building. The facility was used for component and instrumentation testing. From 1978 through 
1983. mock-ups in the building used a radiological source to determine the positioning of non
radioactive rods for usc in developing the fuel rod control system. A June 1975 site development 
plan indicated that small sodium test facilities in Building 4032 were involved with tests 
associated with the .. FFTF program." The site development plan did not define the "FFTF 
program." The radiological survey indicated that in 1988, the building was still an ·'active 

:;:;o Atomics International. Drawing 303-027-S6, Expansion of Non-Nuclear Mechanical Vibration and Shock 
Testing Building 027 Expansion. January 16, 1963. 
221 ETEC Document, GEN-ZR-0013. "Radiological Survey of Buildings T049, T042, T027. T032, and T025," 
August 26, 1988. 
222 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment olArea IV Santa Susana Field 
Laboratory. Ventura Countr, CalijiJrnia, Volume 2 Area IV Site Summaries, May 2005. 
223 ETEC Document, GEN-ZR-0013, '·Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
224 The Boeing Company, Rocketdvne Propulsion and Power DOE Operations Annual Site Environmental Report 
1998, RD99-115, September 22, 1999. 
225 Rockwell Aerospace, Rocketdvne Division Annual Site Environmental Report Santa Susana Field Laboratory 
and De So to Sites 199 3, RI/RD94-126, October 21, 1994. 
226 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment olArea IV Santa Susana Field 
Laboratmy, Ventura Countv. Calilornia, Volume 2 Area IV Site Summaries. May 2005. 

51 
Redacted 



Santa Susana rield Laboratory 
llistorical Site Assessment 
Final Technical Memorandum: Area 1\', Subarea liSA-SA October 2012 

sodium test loop." with many pipes occupying the premiscs.='=' 7 "='x According to the May 2005 
HSA. after support work for SNAP tests ceased. Building 4032 was used as a sodium component 
and instrumentation test facility.='='') 

Building 4032 also housed the Liquid Metal Development Laboratory I (LMDL-1 ). which 
carried out applied research in support of liquid metal cooled reactors. In 1996. during 
environmental restoration activities. approximately 15.390 pounds of sodium were removed ll·01n 
a below-ground drain tank and was transterrcd to a sodium supplier for reuse. In 1997. the drain 
tank was removed and cleaned. Approximately 1.542 pounds of sodium were converted to 
sodium hydroxide during the cleaning process and were recycled. The tank was cut up and sold 
as scrap. By 1998 the sodium piping had been removed and the facility was being used for 
storage and component size reduction in support of water-vapor-nitrogen (WVN) cleaning. 
WVN cleaning of all piping and components was completed in 1998 and the sodium hydroxide 

"'I) generated was recycled and the clean steel was sold as scrap.-o 

Aller 1998. the building was being used for storage and component size reduction in support of 
the WVN cleaning.231232 The research team has been unable to determine the building 
operations from 1998 until 2003 when the building was reportedly demolished. 

Information from Interviewees: According to an interviewee (255) who worked for Atomics 
International from 1967 to 1985 as an atomic inspector and certified x-ray tcchnician: 233 

We had a couple of mishaps up there with an x-ray technician that wasn't paying 
attention. An example occurred in Building 4032. I was in Buildings 4036 and 4037. 
which served as office areas near Building 4032. A guy was x-raying in Building 4032 
with a cobalt source and I was up there to make sure the people in the office were in a 
safe area because cobalt splatters all over and can go through 7 inches of steel and I inch 
of lead. I noticed the radioactivity went up as the x-ray technician was running the pill 
back into the "pig," as we called it. The pill went up and never came down. The 
technician tried to lock the source up in the pig. but it was still hanging out of the pig a 
little bit. So the technician got exposed to a little bit of radiation. That was what I called 
clean radiation. 2 '~· 235 

== 7 ETEC Document, GEN-ZR-0013, ''Radiological Survey of Buildings T049, T042. T027, T032. and T025," 
August 26, 1988. 
==s Rockwell International Corporation, Site Development Plan 1977-1981, United States Encrgv Research and 
De~'C!opment Administration Liquid Metal Engineering Center, June 1975. 
==" Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o(Area IV Santa Susana Field 
Laboratmy, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005. 
c>o The Boeing Company. Rocketdyne Propulsion and Power DOE Operations Annual Site Environmental Report 
1998, RD99-115, September 22. 1999. 
=

1 1 The Boeing Company, Rocketdvne Propulsion and Power DOE Operations Annual Site Environmelltal Report 
1999, RD00-159, September 2000. 
=>= The Boeing Company. Sodium Component Test installation (SCTJJ Demolition Final Report, EID-08336, 
October I, 2003. p. 36. 
=n Approved DOE/EPA Interview 255, July 9, 2010. 
c.H The research team has been unable to confirm whether this incident is related to Incident No. A0299. The 
interviewee did not provide information on when the incident occurred during his employment at the SSFL. 
=15 It should be noted that radiography was often called '"x-raying" because the resultant film image looks like an x
ray. The use of the term "x-ray" by the interviewee is slang. Personnel did not use "x-rays" and the personnel were 
referred to as radiography technicians. 
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Radiological Incident Reports: There have been several incidents associated with Building 
4032 that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of the incident 
reports are provided following the table. when available. 

Building 4032 Incident Report Summary 

Incident File Date of 

Name Incident Location of Incident lsoto_Qes Descrii!_tion of Incident 
/\0299 3/27/1971 Outside lr·l92 Radiographer made exposure adjaccn 

0 building with employee inside 
buildin". 

/\0586 4/2011974 \Vcldcd pipe lr-192 Unattached collimator allowed gamm, 
graph source to fall out of guide tube. 

J\0058 6/29/1977 East End Building 4032 lr-192 Employee walked through barrier and 
approached exposed gamma graph 
source. 

i\03 19 8/13'1981 !"est area Co-60 Gamma graph source failed to return 
and went undetected. 

i\0098 2/16.' I 982 ll igh bay lr-192 Off scale dosimeter response. 

/\0310 3/17/1 qs7 High bay None identified Security. on rounds. entered radiation 
area of field radiography set up. 

• On March 27. 1971. during the performance of field radiography on pipe welds located 
just outside Building 4032. an Liquid Mental Engineering Center (LMEC) employee 
entered the building through a posted door. The employee was not observed by the 
radiographer who exposed the 27 Ci of lr-192 in a "60° collimator'" for a period of II 
minutes. The employee was discovered in the building by the radiographer after the 
source had been returned to the source safe. An investigation of the incident determined 
that the LMEC employee was exposed to a maximum radiation level of 6 mR/hr 
(A0299). 236 

• On April 20. 1974. while gamma graphing pipe welds in Building 4032. the 65 Cu 
iridium-192 (lr-192) source was driven out for a routine exposure. The source went 
completely out the end of the guide tube and fell to the floor. When the remote hand 
crank was operated in an attempt to retrieve the source, it was discovered that the drive
cable was disconnected from the hand crank mechanism. Recovery of the source was 
done by disassembling the guide tube on the remote hand crank assembly and exposing 
the end of the drive cable. The drive cable and source were pulled back through the 
guide tube by hand until the source was replaced in the source storage container. A 
contamination survey of the area, guide tubes. and the source storage container found no 
detectable contamination. The maximum radiation exposure received by personnel 
involved in the recovery was 12 mrem as indicated by pocket dosimeter readings. The 
area was secured approximately 2 hours following the incident (A0586).237 

• On June 29, 1977, a pipe joint weld was being radiographed in Building 4032. The 
source, Ir-192, was in an lriditron Model 520 source projector with a collimator (70o 

236 Heine, W.F., Internal Letter Re: Radiography Incident Report A-0299, Apri12, 1971. 
237 Klostermann, J.P., Rockwell International Internal Letter Re: Gammagraph Source Incident Building T032, April 
24, 1974. 
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beam) oriented vertically upward. The source had an activity of 8 I .3 Ci on .June 29. 
I 977. The radiographic operation \\as conducted ncar the cast end of Building 4032 
when unauthorized personnel entered the building on the \\CSL I lis presence within the 
building \\as not observed by the radiographer until he was approximately 20 feet fi·onl 
the source lor approximately 15 seconds before being instructed to vacate the premises. 
The investigation of the incident estimated the total dose to the employee to have been 
less than I 0 mrem (i\0058). 23

x 

• On August 13. 1981. an employee conducted a field radiography of the "SASS-ACA ·· 
test article in Building 4032. After completing the fourth exposure, the employee 
retracted the source and set the brake on the control unit. lie approached the source with 
his radiation monitor and detected no activity strength on his meter. which was set on the 
X I scale. At a distance of approximately 4 feet fi·om the exposed source, the meter went 
off-scale. The meter continued to go ofT-scale when the meter was switched to X I 0 and 
X I 00 scale. Following investigation. it was found the source "did not crank completely 
into the projector aHcr the exposure. It has apparently hung up approximately ~~ to Y2-
inch outside the projector in the guide tube. The monitor did not register a reading until 
being 4 feet fl·om the exposed source because the projector orientation was such that it 
provided shielding from his approach direction. The source project contained 
approximately 56 curies ofCo-60 (/\0319).2

"; 

• On February 16. 1982, an employee checked his dosimeter and found the gamma 
exposure meter to be off scale while performing a fourth exposure on a test article in 
Building 4032. The employee shut dmvn radiographic operations immediately. 
Investigation of the occurrence found the dosimeter to be defective (A0098). 240 

• On March 17. 1987, security personnel entered Building 4032 while the building \\as 
being "x-rayed." The film badge of the employee was analyzed for exposure: however. 
the findings of the analysis are not presented in the incident report. The incident did not 
result in any environmental contamination.241 

Current Usc: Building 4032 appears to have been demolished in 2003. According to soil and 
compaction reports dated May I, 2003. the area was excavated 5 feet into firm compact 
material.242 Based on available information. the dimensions of the excavation made during 
building demolition arc unknown. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rcleasc(s): A 
chronology of radiological investigations at this building is as follows: 

• During a 1988 beta survey, a stainless steel catch pan was found to be contaminated with 
Co-60 at a level of about 25,000 dpm/1 00 cm2

• According to the survey. the catch pan 

218 Tuttle, R.J., Rockwell International Internal Letter Re: Radiography Incident A-0058. July 5, 1977. 
23

" Breese, J. W., Rockwell International Internal Letter Rc: Radiation Exposure Occurrence, August 20, 1981. 
240 Breese, J. W., Rockwell International Internal Letter Rc: OtT-Scale Reading of Personal Dosimeter, February 19, 
1982. 
241 Unknown Author, Industrial Security Preliminary Investigation Report, Incident A-03 I 0, March 17, 1987. 
242 The Soil Guys, Letter Re: Soil Engineering Testing of Soil Compacted at SSFL Area IV Facility, Building B-
4032, Ventura County, California, May I, 2003. 
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''as most likely from Building 4059 or related to the SNAP n1cility and ended up in 
Building 4032 accidentally. The radioactivity v\as fixed in the steel and did not spread to 
surrounding areas. The pan was reported to have been disposed or as radioactive waste: 
however, the report did not indicate the method or disposal.24

' 

As part of the DOE SSFL Site Survey. Building 4032 was surveyed to determine if any 
residual activity was accidentally left behind as a result of operations in support of the 
SNAP program. Gamma exposure rate measurements were made at 63 locations inside 
Building 4032. The maximum gamma exposure rate (corrected f<x background and 
statistically tested against an NRC acceptance limit of 5 ~tR/hr) in Building 4032 was 4.4 
~tRihr. The average value was 0.43 pR/hr. Based on the median value of exposure rate 
measurements in the vicinity of Building 4032. the ambient background value for gamma 
was determined 1o be 7.27 ~tR/hr. All beta surface activity measurements made ··tor 
indication" showl.'d no detectable activity. except for the stainless steel catch pan 
described above. Based on the results ofthe survey of Building 4032. the conclusion was 
made th:1t Building 4032 passed the 1988 NRC criteria for unrestricted use. 244 

Radiological Usc Authorizations: As indicated above. Building 4032 was used for mock-ups 
using a Lldiological source to determine the positioning of non-radioactive rods for usc in 
developing the fuel rod con1rol system from 1978 to 1983. On June 29. 1978. by internal letter. 
Rockwell International personnel submitted an application tor usc to R.J. Tuttle. the Radiation 
and Nuclear Safety Manager. for the purchase of 80 to I 00 ~tCi Co-60 source. The purpose of 
which was for use in the assembly ofthc "articulated rod for ISSS [Inherently Safe Shutdown 
System] Test Program ... According to the application. the source was stated to be intergral to a 
measuring technique to determine the free-fall time of the rod during loss of 1low. According to 
the letter, the source was to be installed in Building 4032 1or the intended usc of I ,050oF and 
was to experience ''free-f"atr· mechanical shock. The source was reported to be sealed and clad 
in stainless steel and had a source qualification radiation level of less than 2 MR/hr at I foot.~45 

On August 22. 1978. Rockwell International received Authorization No. 118. The authorization 
listed the operation as being "shutdown rod measurement"" and approved the usc of I 00 11Ci of 
Co-60 in Building 4032.246 According to correspondence with the source vendor, Isotope 
Products Laboratories, Rockwell International received two I 00 ~tCi C-60 sources. It appears 
one may have been for use in Building 4032. while the other was for use in Building 4059, under 
Authorization No. 117.247248 

According to the test procedure for the ISSS test program, the ISSS-Articulated Control 
Assembly (ACA) was assembled and installed in the Static Sodium Test Facility (SSTF) 
Building 4032 Test Rig 2.249 On August 22, 1979, Rockwell International received a renewed 

c41 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
244 ETEC Document, GEN-ZR-00 13, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
245 DeVita, Y., Rockwelllnternationallnternal Letter Re: Application for Usc, Purchase Requisition No. 43182, 
June 29, 1978. 
246 Tuttle, R.J., Authorization No. 118, August 22, 1978. 
247 Marsh, Richard, Isotope Products Laboratories, Letter No Subject Line, October 31, 1978. 
248 Tuttle, R.J ., Authorization No. 117, August 22, 1978. 
249 Bryan, R.L. Document P-067E-BO I-AM032, "SSTF ( 032) Assembly and Installation- Inherently Safe 
Shutdown System-Articulated Control Assembly," August 28, 1978. 
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authorization. Authorization No. 118A. for the continued shutdm\tl rod measurement operations 
in Building 4032. This authorization expired August 22. 1980.2

'
11 Authorization No. 11813 was 

issued on August 22. 1980. and the test article was renamed the Self Actuated Shutdown System
Articulated Control Asscmblv (SASS-ACA).2

'
1 The tina! authorization. Authorization No. 

118D. for these operations \vas issued on August 22. 1982. and expired on August 22. 1983. At 
the conclusion of these operations. the source was 97.2 ~tCi of Co-60. The form was scaled 

" . ...,_~, 1 )1 '')4 
source SIN 43014. whtch was checked annually to ensure no leakage occurred.- -" · -

Incident reports show that lr-192 \\as also used as a source under lJsc Authorization 18.2
'

5 

Former Radiological Burial or Disposal Locations: No former radiological burial or disposal 
locations have been associated with this building. although the building appears to have had a 
single below-ground sodium drain tank ( UT-23) with a capacity of 5.500 gallons; however. the 
former location of the drain tank is unknown. In 1996. approximately 15.930 pounds of sodium 
was removed from the stainless steel vaulted tank. In 1997. the drain tank was removed and 
cleaned using a water-vapor-nitrogen process. During this process. approximately 1.542 pounds 

f. d. d d. I d .d "'~> "'7 o so tum was convertc to so tum 1y roxt c.-- ·-

Aerial Photographs: Prior to the construction of Building 4032. the area was used for open 
storage during construction activities. Building 4032 appears in aerial photographs in 1965. 
Between 1972 and 1978. Building 4032 is expanded on the northwest corner of the building. In 
the 1978 aerial photographs a pipeline is visible directly cast of the building leading from 
Building 4023 south to Building 4042. A possible horizontal tank appears to be located 
immediately north of Building 4032 in 1995 aerial photographs. By 2005 the building has been 
removed and minor ground scarring remains visiblc?5

g 

Radionuclides of Concern: Based on incident reports alone, Co-60 and lr-192 would be the 
radionuclides of concern at Building 4032; however. lr-192. with a half life of 74.2 days is not 
included in the August 2009 Final Field Sampling Plan. Co-60 is included in the August 2009 
Final Field Sampling Plan f()r the Santa Susana Field Laboratory radiological background study. 
Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: A 2-inch drain line was located on the north end of the building and 
extended east to a 12-inch corrugated metal drain pipe. Storm drains were located on the west 
and east sides of the building.259 

250 Tuttle, R.J., Authorization No. liSA, August 22, 1979. 
251 Tuttle, R.J., Authorization No. 1188, August 22, 1980. 
252 Remley. M.E., Authorization No. I lSD, August 22, 1982. 
251 Authorization Series 118, Shutdown Rod Measurement, J. V. Mentcer, August 1978. 
254 The research team is awaiting receipt of Use Authorization 118. The information presented above was 
summarized in Sapcrc Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa 
Susana Field Laboratory, Ventura County, California, Volume 2 ·· Area IV Site Summaries, May 2005. 
255 Tuttle, R.J., Rockwelllnternationallnternal Letter Re: Radiography Incident A-0058. July 5, 1977. 
256 The Boeing Company, Rocketdvne Propulsion and Power DOE Operations Annual Site Environmental Report 
1998, RD99-115, September 22, 1999. 
257 Rockwell Aerospace, Rocketdvned Division Annual Site Environmental Report Santa Susana Field Laboratory 
and De So to Sites 1993, RIIRD94-126, October 21, 1994. 
258 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
25~ Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
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Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4032 area is Class 2 based on the building's location within ETEC and incident history. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.1 provide a 
convenient reference for the f()llowing recommendations. 
Based on the available inf(mnation. soil sampling is recommended in the Building 4032 area. 
Incident reports involving Co-60 occurred at Building 4032. lnf(wmation is lacking regarding 
the exca\ at ion acti\ itics at Building 4032 during building demolition. 

There have been limited characterization studies f()r the Building 4032 area and they were 
focused t>n delineating the extent of contamination to standards that were applicable at the time. 
Thcref(m:. additional characterization is recommended for the Building 4027 area. This includes 
the follm\ing Building 4027 areas: 

• The 2-inch drain located along the northern exposure of Building 4032. Incident reports 
indicate that a rad iographcr performed exposures on the exterior of the bu i !ding; 
however. the nature of these operations is unknown. If radioactive materials were 
rcl~ased during these operations. residual contamination above background values may 
h:vc been released into the 2-inch drain. which drained to the corrugated metal pipe 
located east of the building. Sampling is recommended at the fcm11er location of the 2-
inch drain and the in-fall at the corrugated metal pipe. 

• Storm sewer lines located south of the Building 4032 footprint. If radioactive materials 
\\ere released into the sewer system, residual contamination above background values 
may exist in the materials surrounding the sewer lines. 

• Sanitary sewer line located west and east of the Building 4032 footprint. If radioactive 
materials were rekased into the sewer system, residual contamination above background 
values may exist in the materials surrounding the sewer lines. 

• The former Building 4032 footprint. While the extent ofthe excavations during building 
demolition are unknown. soil and compaction reports dated May I. 2003, indicate the 
area was excavated 5 feet into finn compact material.260 Building 4032 measured 4.580 
square feet. 261 Past contamination may have left residual contamination above 
background values in the area. 

• The building appears to have had a single below-ground sodium drain tank (UT-23) with 
a capacity of 5,500 gallons: however, the former location of the drain tank is unknown. 
In 1996, approximately 15,930 pounds of sodium was removed from the stainless steel 
vaulted tank. In 1997, the drain tank was removed and cleaned using a water-vapor
nitrogen process. During this process, approximately I ,542 pounds of sodium was 

260 The Soil Guys, Letter Re: Soil Engineering Testing of Soil Compacted at SSFL Area IV Facility. Building B-
4032, Ventura County, California, May I, 2003. 
261 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
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converted to sodium hydroxide. 21
'
2 2113 Should the former location of the tank be 

determined. sampling at the tank would be \\arrantcd. 

2.1.5 Building 4036/4037 Area 

Site Description: The Building 4036/4037 area includes Building 4036/4037. substation 
Building 4727. and the surrounding area. Building 4036/4037 was constructed between 1962 
and 1965 and consisted of t\vo one-story metal buildings joined together. each with a concrete 
slab floor and concrete foundation. The building had approximately 7.380 square feet of floor 
spacc. 21

'·L'h'
21

'
1
' Buildings in proximity to Building 4036/4037 include Buildings 4027 and 4032. 

which arc discussed above. Figures 2.1.5a through 2.1.5c provide a current photograph and the 
best available building-specific drawing(s) that the research team could find. Plate I presents a 
summary of all identified features for this site. 

Building Features: The support structure of Building 4036/4037 consisted of steel beams with 
corrugated steel siding and roof. The building contained numerous internal partition walls with 
wood Jl·aming and drywall surfaccs. 2

1l
7 A March 15, 1962. layout of the building shows there to 

be approximately 40 oftices in the building. 2 (J~ The building included an ambient radiation 
dosimeter at the east side of Building 4036/4037.2

!19 

Former Use(s): As indicated above. Building 4036/4037 was constructed between 1962 and 
1965. A review of industrial planning maps shows that Building 4037 appears distinctly only on 
the 1962 map; thereafter. it is labeled as part of Building 4036.270 Building 4036/4037 operated 

I f·l- b 'ld. 1· I SNAP 171 " 77 on as a non-nuc ear o Icc u1 mg or t 1c. program.- -~ ~-~ · 

Information from Interviewees: There have been no interviews to date with personnel familiar 
with operations in Building 4036/4037. 

Radiological Incident Reports: None found. 

c<•c The Boeing Company. Rocketd\'ne Propulsion and Power DOE Operations Annual Site Em·ironmental Report 
/998. RD99-115, September 22. 1999. 
c<•' Rockwell Aerospace, Rocketd)'ned Di1·ision Annual Site Em·ironmental Report Santa Susana Field LahoratOI)' 
and DeSoto Sites /993, RI/RD94-126. October 21, 1994. 
c<.~ Boeing Document, EID-04366, "Removal of DOE Buildings, Demo Pak A," May 18. 1999. 
c'' 5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
c"'' ETEC, Site Consolidation Assessment. April 16, 1987. p. 13. 
co7 Boeing Document, EID-04366, "Removal ofDOE Buildings, Demo Pak A,'· May 18, 1999. 
2
"

8 Unknown, Room and Area NwnberinK Plan Santa Susana BuildinK 0036-0037, Snap Office BuildinK. March 15. 
1962. 
c
60 Rocketdyne. Rocketdvne Propulsion and Power DOE Operations Annual Site Em·ironmental Report /997, 

November 23, 1998. p. 59. 
270 SSFL Area IV, ETEC Industrial Planning Maps, 1962-1992. 
c71 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laborat01y, Ventura Coun(v. California, Volume 2- Area IV Site Summaries, May 2005 
272 Approved DOE/EPA Interview 255, July 9, 2010. 
m Rockwell International, Site DeFelopment Plan 1977-/981, United States Energry Research and Development 
Administration, Liquid Metal EnKineering Center, June 1975. 
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Current Usc: Building 4036/4037 appears to have been demolished in 1999. Based on 
available information. the dimensions of the excavation made during building demolition are 
unknm\ n. and radiological controls were not required during building dcmolition.=' 74 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Relcase(s): To 
date. the research team has not located any radiological investigations at or ncar the Building 
4036/403 7 area. 
Radiological Usc Authorizations: None ftllllld. 

Former Radiological Burial or Disposal Locations: There have been no radiological burial or 
disposal locations identified in relation to the operations of Building 4036/4037. It is important 
to note. however. that Building 4036/4037 is located close to the RMI-IF and Buildings 4021 and 
4022. 

Aerial Photographs: Prior to the building· s construction. the 1962 aerial photographs show 
minor staging activities occurring at the site area. 13y 1965. the building has been fully 
constructed :md the area is operational. The building is no longer present in 2005 aerial 
photographs and the surrounding area is vegetated.275 

Radionuclidcs of Concern: The research team did not find evidence that high activity 
radioactive materials were used or stored within Building 4036/4037. However. Building 
4036/4037 is located in proximity to RMI-IF: therefore. direct radiation and skyshinc from 
RMHF may afTect ambient radiation conditions in the area.27

h Radionuclidcs of concern at the 
RMHF include all radionuclides addressed in the background study plus any additional 
radionuclides identified during the l-ISA. All radionuclides of concern listed are included in the 
August 2009 Final Field Sampling Plan for the Santa Susana Field Laboratory radiological 
background study. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: The general slope of Area IV, including Building 4036/4037. is in a 
southerly direction. Water runoff is directed to the retention reservoirs which arc part of the 
SSFL industrial effluent control system. Liquid etlluent discharge from the final retention pond 
into the Bell Canyon drainage occurs only afler controlled effluent holdup and sampling.277 The 
Building 4036/4037 elevation appears to be higher than buildings located immediately south of 
the building. Based on aerial photographs. it appears drainage tf·om the building would be to the 
south-southwest.m Corrugated metal pipes located south of the building at the base of the 
stairway leading from the building likely directed surface drainage to the retention reservoirs?79 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4036/403 7 area is Class 2. due to its location within ETEC, proximity to Building 4021 
and 4022 and the RMHF, and because no site investigation has been conducted. 

274 Boeing Document, EID-04366, "Removal of DOE Buildings, Demo Pak A," May 18, 1999. 
275 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
276 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
m Map located at: http://dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
278 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
279 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
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Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.1 provide a 
convenient reference for the follmving recommendations. 

Based on the available information. soil sampling is recommended in the Building 4036/4037 
area. To date. the research team has not located any characterization studies for the Building 
4036/403 7 area. Therefore. characterization is recommended for the Building 4036/403 7 area. 
This includes the following Building 4036/4037 areas: 

• Due to the proximity of RI\11-JF Buildings 4021 and 4022 to Building 4036/4037. there is 
a high probability that radionuclide concentrations in soil will exceed background values. 
It is recommended that the soil characterization at Building 4036/4037 be conducted in 
conjunction with characterization activities that will be conducted for the facilities 
comprising the RMHF. It is also recommended this characterization include the Building 
4036/403 7 footprint. 

• The storm sewer line located south of Building 4036/4037. east and west of the 
stairway.280 If radioactive materials from the RMI~F were released and drained into the 
Building 4036/4037 area. residual contamination above background values may exist to 
the south ofthe building. 

2.1.6 Site 4927 Area 

Site Description: The Site 4927 area is located along B Street. southwest of Building 4024. 
The area comprises Site 4927 and the surrounding area. The building appears to have been 
constructed sometime between 1962 and I 965 to serve as a nitrogen gas storage tank. 2x1 Plate I 
presents a summary of all identified features for this site. 

Building Features: Based on a I 969 plot plan. it appears Site 4927 comprised a concrete pad 
and did not include a physical structure other than the nitrogen gas storage tank. 

Former Use(s): The precise date of construction of this site is unknown. Building 4927 was 
identified on industrial planning maps as a nitrogen storage tank. Documents outlining which 
buildings the storage tank serviced could not be located: however, a Facility Area Plan of inert 
gas shows that the adjacent Building 4025 was serviced by a high-pressure nitrogen system. 
Most likely. Site 4927 serviced Building 4025 for the time period betore the high-pressure 
nitrogen system was installed.n2 Site 4927 was most likely demolished in the 1970s, when Area 
IV began using the high-pressure nitrogen system. This involved piping in nitrogen from Area 
Ill I. · · h de: A IV · k 283284 . e lll1!natmg t e nee .or most rea n1trogcn storage tan s. · 

cxo Atomics International, Drawing No. 303-027-C2 Expansion of Non-Nuclear Mechanical Vibration and Shock 
Testing Building 027 Expansion, Topographic Plan. February 4, 1963. 
c~l Sapere Consulting. Inc. and The Boeing Company, Historical Site Asse.1·sment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 -Area IV Site Summaries, May 2005. 
esc Drawing, 303-GEN-C254, "Santa Susana Facility Area Plan Inert Gas Master East," As Built to Date, February 
22, 1991. Ref# PEWR 75184. 
csJ Personnel Interview, Randy IngersolL September 23, 2003. 
284 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv. Ventura County, California, Volume 2 - Area IV Site Summaries, May 2005. 
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Information from Interviewees: To date, there have been no interviews with personnel 
familiar with operations at Site 4927. 

Radiological Incident Reports: There have been no incident reports relating to Site 4927: 
however, incidents associated with Building 4024 may have impacted the area surrounding Site 
4927. Incidents associated with Building 4024 arc presented above in Section 2.1.2. 

Current Usc: Site 4927 was likely demolished in the 1970s. sometime between 1972 and 1978 
'd d . . I I I 'X' 'Sh as ev1 cncc 111 acna p wtograp 1s. ~ · .~ 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Site 4927 have not been conducted: however the building site 
was inclmkd in the !\rea IV Radiological Characterization Survey. conducted in 1994 through 
1995. The survey \\as designed to locate and characterize any previously unknown areas of 
elevated radioactivity in Area IV. Background was determined to be 15.6 ~tR/hr. and the 
acceptable limit \\as less than 5 ~tR/hr above background. The survey found the area to be below 

bl I ... 1<)9- "n accepta e 11111ts In ).~ 

Radiological Usc Authorizations: None. 

Former Radiological Burial or Disposal Locations: None. 

Aerial Photographs: The development of the Site 4927 area is first visible in the 1959 aerial 
photograph with a large excavation occupying a majority of the area. In 1962 the area is still 
being developed. By 1965 the site has been fully developed and there is no evidence of 
construction activities; however, it is difficult to discern whether Site 4927 is present. In 1967 
and 1972. a structure is visible at the Site 4927 location. By 1978. the structure appears to be 
gone with a foundation being the only sign of a building's presence. The foundation remains 
visible in aerial photographs until 2005.288 

Radionuclidcs of Concern: None. 

Drainage Pathways: Aerial photographs show evidence of a short drainage channel west of 
Building 4024 in 1967 and 1972 from an open storage area toward Building 40 I 0. The drainage 
channel is no longer present in 1978 and has been replaced by an escarpment.2s9 The research 
team did not locate any other drainage information for the area. It is possible however, that 
drainage from the area entered the drainage channel that ran along 17th Street in relation to the 
operations at Building 4005. 

Radiological Contamination Potential: Based on historical site operations, It IS unlikely 
radiological contamination resulted from the operations as a nitrogen storage tank. However, the 
site's proximity to Building 4024 and the sump associated with Cooling Tower 4928 may have 

2x5 Personnel Interview, Randy Ingersoll, September 23, 2003. 
286 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
287 Rocketdyne Document, A4CM-ZR-OOII, Rev. A, Area IV Radiological Characterization Survey, August 15, 
1996. 
288 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
289 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
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resulted in contamination at or around Building 4927. ;\sa result this site has been designated 
Mi\RSSIM Class 1. 

Recommended Locations for Soil/Sediment Sampling: It is recommended this area be 
included in the sampling plan for Building 4024, discussed above in Section 2.1.2. 

2.2 GROUP 2 

The Group 2 index map is presented in Figure 2.2. Follcm ing Figure 2.2, the site photograph 
and layout drawings for each building area within liSA-SA Group 2 are presented. IISA-5;\ 
Group 2 includes nine building areas including Building 4073. the Kinetic Experiment Water 
Boiler (KEWB) reactor, and Building 4093, the ;\E-6/L-85 reactor and their associated 
buildings. 

2.2.1 Building 4073 Area 

Site Description: The Building 4073 area includes Building 4073 and the surrounding area. 
Constructed in I 955, Building 4073 served as the KEWB reactor building and consisted of an 
underground concrete structure and an above-ground wood and metal changing/workroom. 
Other buildings within the vicinity of Building 4073 include Building 4 I 23. Building 4643, and 
Building 4 793 discussed below. Figures 2.2. I a through 2.2. I g provide a current photograph and 
the best available building-specific drawing(s) that the research team could find. Plate I presents 
a summary of all identified features for this site. 

Building Features: The Interim Radiological Survey Report indicated the KCWB reactor 
facility consisted of the reactor test building (Building 4073 ). an exhaust blower building 
(Building 4643). an electrical control building (Building 4793), and a waste storage building 
(Building 4 I 23)?90 It should be noted that Building 4 I 23 is also identified as a .. fuel" storage 
building in some survey layout drawings. The KEWB reactor test building consisted of an 
underground concrete structure and an above-ground \vood and metal changing/workroom. The 
underground portion of the reactor building measured I 5 by 26 feet and was I 0 feet tall and 
contained four rooms. The reactor test building housed the reactor test core, control rods. gas 
handling and fuel storage systems, and the necessary detection instrumentation. The facility 
included a waste disposal system west of Building 4073 comprising three underground tanks and 
a 60-foot exhaust stack with a 2.000-cubic foot per minute blower system. A 300-gallon 
collection tank was used to collect gas directly from the reactor system. A I ,000-gallon storage 
tank buried beneath floor level and adjacent to the test building retained all liquid waste from the 
facility. The tank was equipped with pump-out connections for removal of the liquid waste 
when necessary. Another I ,000-gallon tank was originally used to retain the reactor cooling 
water so that it could be checked tor activity prior to release. The tank appears to have drained 
through a 2-inch line to the west to an open drainage channel along the northern boundary of I i 11 

Street and then south of the KEWB facility. This drainage channel continues along I i 11 Street to 
G Street and tlows southwest along G Street to the I i 11 Street drainage channel, where tlow is 
directed below G Street to a concrete spill apron for discharge to the ''R-2A" pond in Area 

c'Jo Argonne National Laboratory Report, no document number, ·•surplus Facilities Management Program, Interim 
Post Remedial Action Survey Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa Susana Field 
Laboratory, Rockwell International, Canoga Park, California," May 1983. 
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Former Use(s): Initial construction ofthe facility was completed in 1955. and operations began 
in July 1956. The KEWB reactor was a small graphite-encased research reactor that used a 
water solution of uranyl sulfate as fuel. Transient testing of the first core began in the Jail of 
1956 and was concluded in the summer of 1959. During this period. more than 900 transient 
tests were conducted under a variety of initial core conditions and for various reactivity inputs 
and injection rates. Following these tests. the ··A·· Core (spherical) \vas replaced by the .. B .. core 
(cylindrical) that was used in a series of experiments utilizing the cylindrical core geometry. 
The reactor had a capacity of 50 kWt. but did not normally operate at full power; the majority or 
reactor operations were conducted at a pm,er level of I kWt or less.29

" In May 1962. the reactor 
was operating as a neutron burst facilit) with 30(Yo of KEWB·s operating time devoted to the 
investigation of void J(mnation in organic reactor transients and the remaining operation time 
being used by outside organizations. such as Space Technology Laboratory. University of 
California. and North American Aviation Space and Information Systems Division.2

% As of 
August 1966. inspection (>f Building 4073 indicated that activities at the building had been 
reduced to .. caret:1ker status'· and out-or-reactor rue! inventories had been reduced accordingly.2

'!7 

Operations in the building halted in November 1966. All control consoles and reactor 
instrumentation \\ere removed following closure. and the fuel was drained from the fuel storage 

• ,l)~ 

tank and shtppcd to a recovery plant.k ' 

A June 4, 1969. nuclear safety analysis provided information for the removal of fuel from the 
KEWB reactor as part of the KEWB deactivation. According to the nuclear safety analysis. the 
nuclear fuel at the KEWB comprised 18 liters of 93% enriched uranium, uranyl sulfate solution 
containing 1.800 grams of U-235. The analysis indicated that the fuel would be loaded in five 
912 containers and stored temporarily at the ""Santa Susana Vault'. prior to being shipped for 
reprocessing. As of .June 1969. the fuel was located in the storage tank of the KEWB reactor. 
The 1\.Jel. according to the nuclear safety analysis. was to be transferred to polyethylene bottles 
prior to being places in 912 containers that \Vcre reported to have water tight steel tubes to serve 
as secondary containment. Following storage. and in preparation for final shipment for the 
purpose of recovery. the Jive 912 containers were to be repackaged into polyethylene bottles for 

2
"

1 Rockwell International Report. AI-ERDA-13159. "KEWB Facilities Decontamination and Disposition Final 
Report,'• February 25. 1976. 
292 Flora, J. W .. Atomics International, KEWB Radiological Emergency Plan, January 14, 1960. HDMSPO 1637672 
291 Atomics International, FDP-704-990-002, Di.1mantling Plan for KEWB Facilitv (Bldgs 07 3,123 and 793), 
October 17, 1974. 
294 Atomics International, Document NAA-SR-7300 Special, '"Evaluation of the Atomics International Nuclear 
Development Field Laboratory as a Location for Reactor Facilities," May 25, 1962. 
295 Rocketdyne Report, NOO I EROOOO 17, '"Nuclear Operations at Rockwell's Santa Susana Field Laboratory ·- A 
Factual Perspective," September 1991. 
296 Atomics International, Document NAA-SR-7300 Special. "Evaluation of the Atomics International Nuclear 
Development Field Laboratory as a Location for Reactor Facilities," May 25, 1962. 
297 Atomics International, Internal Letter Re: Tour and Inspection of AI Fuel Handling and Storage Facilities, 
August 8, 1966. 
298 Atomics International, Document PP-704-990-002, Decontamination and Disposition of Facilities Program 
Plan, January 23, 1975. 
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shipment in DOT SP 5061 shipping containers. This repackaging \\as to occur in the 
decontamination room of Building 4021.2

'
1
'! 

The KEWB reactor facility. including Building 4073. was demolished in 1975. Contaminated or 
activated equipment and materials were removed and sent to the RMHF f(x decontamination and 
disposal for unrestricted use. or package for shipment to the Nuclear Engineering Company 
burial site in Beatty. Nevada. for burial. The above-grade structures and roof of Building 4073 
were demolished. The remaining concrete floors and walls were decontaminated to levels that 
were .. as low as practicable ... and levels established as .. acceptable .. for unrestricted use of the 
site. These levels were identified tn Rockwell International's dismantling plan as 
follows:3IIO Jo t>o~ 

Contamination Limits for Decontamination and Disposition of the KEWB Facility 

Total Removable 
Beta-gamma Emitters 0.1 mrad at I em with 7 mglcm2 100 dpm/100 cm2 

absorber 
Alpha Emitters I 00 c~m1il 00 cm2 20 c!pm/ I 00 cm2 

The reactor room was dismantled by removing, surveying and salvaging the overhead \\iring and 
cable trays and hot water heaters. The control rod drivers and controls were removed. surveyed. 
and placed in containers for shipment to a burial site. The north and west plates of the reactor 
enclosures were unbolted to permit removal of the graphite logs that surrounded the reactor 
vessel. The decontamination and disposition report noted that six of the graphite logs located 
directly beneath the reactor vessel on the floor of the enclosure were contaminated with what 
appeared to be uranium salts. The source of the uranium salts could not be determined from the 
information provided in the report. The graphite logs were wrapped in plastic sheet, tagged as 
radioactive waste, and transferred to the RMHF for final packaging and shipment to Beatty. 
Nevada. for burial.303 

Following removal of the logs, the pipe lines to the reactor vessel were crimped to contain any 
residues and then were cut with a saw. The vessel was spray painted to fix the contamination 
(360 to 40,555 dpm/100 cm2

) and was then removed, wrapped in a 55-gallon bag, and placed in a 
shipping container for transport to Beatty. Nevada. The remainder of the reactor enclosure was 
cut out using a welding machine and carbon rod. Smear surveys of the concrete pad directly 
below the reactor and the concrete wall adjacent to the reactor revealed no removable 
contamination. However, concrete samples from these areas did indicate induced radioactivity. 

299 Schumann, G., Atomics International Document NSA-00 l -14-00 I, KEWB Deactimtion Nuclear Safe tv A nalvsis, 
June 4, l 969. 
300 Rockwell International Report, Al-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final 
Report," February 25, 1976. 
301 Argonne National Laboratory Report. no document number, "Surplus Facilities Management Program, Interim 
Post Remedial Action Survey Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa Susana Field 
Laboratory, Rockwell International, Canoga Park, California," May l 983. 
102 Rockwell International Report, FDP-704-990-002, Dismantling Plan for KEW Facilitv (8/dgs 073. 123, and 
793), October 17, 1974. 
303 Rockwell International Report, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final 
Report," February 25, 1976. 
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All concrete contained detectable induced activity was removed so the levels documented in the 
table above became the natural radiation level ofthe concrete.304 

The fuel handling room contained the process systems for controlling. mixing. monitoring. and 
storing the reactor fuel. Reactor liquids had been drained during the reactor deactivation in 
1968. and during the D&D the systems were thought to be empty and dry. However, when 
cutting through a horizontal line to the gas rccombiner. a dark brown liquid spilled out and 
contaminated the protective and personal clothing of a technician. The contamination measured 
40 mrad/hr. All system components of the fuel handling room were removed. package. and 
shipped to the RMIIF for disposal. The walls. ceiling. and floor \'\ere lined with sheet metal and 
the scams in the panels were soldered to form a leak-tight barrier. Beta and alpha contamination 
in the \Valls were decontaminated by foaming. wet vacuuming. and wiping to allow the removal 
of the sheet metal room liner without spreading contamination to the bare concrete walls and 
floor. The liner was placed in boxes for shipment to Beatty. Nevada. for burial. 30

" 

The instrumentation piping passing through the 2-f(Jot thick concrete wall was highly 
contaminated. Enough contamination remained f(JIIowing wet swabs that removal of the pipes 
\\as necessary. A total of twelve pipes were removed. A fuel storage tank located in a 5-foot 
deep. !-foot diameter pit in the fuel handling room was removed. The pit had a metal liner that 
was found to be contaminated. Because decontamination of the liner was impractical due to the 
inaccessibility of the inner surfaces. the liner was removed by demolishing the floor adjacent to 
the pit and lifting the liner out with a crane. The liner was transferred to the RMHF for 
disposal.306 

The final demolition of the KE WB facilities included the removal of the asphalt paving over the 
entire KEWB area. the removal of the concrete foundations for the exhaust and electrical 
buildings; the removal of the concrete pads tor the air conditioners. compressor and filter plenum 
wooden structure at the KEWB entrance; the removal of the concrete roof over the KEWB; the 
removal of the above-grade portions of the retaining wall; the removal of three underground 
tanks and their associated fill and drain lines; and the removal of the waste storage building. 
Building 4123.307 

Following the confirmation by a final survey of Building 4073 that contamination levels were 
within "prescribed limits." the Building 4073 rooms were backfilled with concrete and asphalt 
rubble and covered with soil. The prescribed limits, as defined in the 1974 dismantling plan. 
were I 00 dpm/1 00 cm2 removable beta and 20 dpm/1 00 cm2 removable alpha. A total of 3,045 

b. r f d. . dd. D&D ft' 30830
l)

3111 l'h. I d cu 1c teet o ra toactlve waste was remove unng e orts. · · e stte was re ease 
for unrestricted use on March 3. 1976. by the ERDA. 311 

304 Rockwell International Report, Al-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final 
Report," February 25, 1976. 
105 Rockwell International Report, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final 
Report," February 25, 1976. 
106 Rockwell International Report, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final 
Report," February 25, 1976. 
307 Rockwell International Report, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final 
Report," February 25, 1976. 
308 Rockwell International Report, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final 
Report," February 25, 1976. 
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Information from Interviewees: lntcrvic\\CC 5 had extensive knowledge on the operations of 

the KEWB and Building 4073. Interviewee 5 served as the responsible engineer l(x the KEWB 

and was one of three operators that ran the reactor. The following arc excerpts from that 

interview: 

The KEWB reactor was a water-boiler type reactor. The originally designed reactor ,,·as 
a solution-fueled reactor designed for university research. It was a steady-state reactor 
and \\as very low-powered. 50kW. The purpose of the KEWB program was to 
demonstrate that the reactor \\as completely safe and that anything they could do to it in a 
college environment would be safe. We would run tests to try and simulate the worst 
kinds of accidents we could imagine and the reactor would always shut itself down as a 
safety JCature. All of the e\periments we did were designed to test the safety of the 
KEWB reactor. KEWB was used solely for safety demonstrations. Subsequent to the 
KEWB program. we used the reactor as a pulse reactor for pulse neutron radiation 
ex peri mcnts ... 

... There were radioactive gases and liquids associated with KEWB. The KEWB did 
generate fission gases. The fission gases were held in an underground storage tank and 
then vented up to a stack atler a decay period. The only contamination that might still 
remain JI-Oin that would be in the underground storage tank' I' ... We had fission gases that 
were generated and sent to the underground tank. Then we had argon-41 that was 
generated in the reactor vault, but this was not held in the underground tank. it was just 
vented up the stack. We would have to ventilate the room anytime we had to do work in 
the reactor room because of the radioactive argon gas ... 

.. . The reactor fuel was liquid, uranyl sui tate. The coolant was water. There were 
cooling coils. I think the coolant was recycled. There was essentially no radioactivity in 
the coolant and none was discharged to the environment. There were two different reactor 
core vessels at KEWB. The first was a 12-inch spherical core that used highly enriched 
(93%) uranium, U-235. There was a stack on the reactor that was an overflow chamber. 
When we pulsed the reactor, gas would form and it would expel the fuel solution up and 
it would become subcritical ... There was a fuel and gas handling system for the reactor 
located in an adjacent room in the KEWB Building . 

.. . There were three rooms in the concrete vault below grade. One room was the reactor 
vault, one room was the valve control room, and the third room was where the gas holdup 
tank. liquid drain tank, and associated plumbing were located. There was a hydrogen 
recombiner located in that room as well that we ran a few tests on. The radiation levels 
in the fuel and gas handling room became very high. We hardly went into that room. 
The fuel would end up there and the piping would get highly contaminated ... 

. . . When the fuel was drained out of the reactor it went into the below-grade drain tank. 
We also had a precipitate material in the lines and we did some chemical flushing to try 
and recover the precipitate material. That process generated a lot of liquid that ended up 
getting stored in glass carboys. We would flush the pipes and drain the rinse into the 

309 Rocketdyne Report, NOO I EROOOO 17, ''Nuclear Operations at Rockwell's Santa Susana Field Laboratmy - A 
Factual Perspective," September 1991. 
310 Rockwell International, FDP-704-990-002, Dismantling Plan for KEWB Facility (8/dgs 073. 123 and 793}, 
October 17, 1974. 
311 Stamp, Stanley, Letter Re: "Decontamination and Disposition of ERDA Facilities," March 3, 1976. 
312 The 1975 D&D report confirms that the underground storage tank was removed during disposal activities. 
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carboy containers. The containers were stored outside Building 4123 across t!·om the 
KEW.B reactor building ... ' 1

' 

... llalfway through the KEWB program vve changed the reactor vessel shape. We took 
the original 12-inch spherical vessel out and replaced it \\ith a 12-inch cylindrical vessel. 
We cut the spherical vessel out and stored the reactor in Building 4123. which was a 
storage building designed for holding the reactor vessel. .. There arc vents located in the 
bnmed area of Building 4073. \\ hich were the vents that allowed us to draw fresh air into 
the bui !ding and blow the argon gas out of the stack ... 

. . An incident report (A0504) associated with the KEWB reactor building noted that 
bciween April I and .June 30. 1961. a research engineer received quarterly exposures to 
g:''llma and neutron radiation at levels greater than 3 rem. This occurred while 
wnducting core cxpcri!'lcnts required for termination of the KEWB program and resulted 
in high radiation in the reactor room. The engineer was aware of his high cumulative 
exposure in early Ma;. but because of the importance of the tests and lack of other 
qualified operators. he continued to conduct "unrcflected" core experiments without prior 
:1pproval to exceed the 3 rem quarterly limit. That incident report is referring to me. l 
\\as that research engineer referenced ... 

... We did very little on-sit..: storage of waste. I mentioned the first KEWB reactor vessel 
and the rinse solution. but there was little else. The reactor vessel stayed on site until the 
area was decontaminated and the rinse solution was eventually taken to RMIIF ... 

. . . We used sulphurous acid 11 2SO,. once over a period of a few days to chemically flush 
the plumbing lines at KEWI3 ... The whole idea was to dissolve fuel that had precipitated 
out into the gas lines or other lines. The acid also took ofT a bit of the steel t!·om the 
piping. We were tense when we flushed the lines with sulphurous acid because the 1/8" 
drain lines coming out of the I /4" piping were getting plugged up and it wasn't draining 
fast enough. We didn't want the sulfurous acid to be in the system very long so we 
\\anted to get it out fits!. I never did learn exactly what caused the plugging of the lines. 
We had to go into the gas handling room that was highly contaminated to unplug the 
drain lines. \Ve went in very quickly and closed the valves and cleaned out the drain 
lines with a wire. The drain lines went into the glass carboy containers so that is where 
the rinse solution wJs contained. We got our gloves contaminated on that work. We 
would take our gloves and overalls and anything contaminated from our work on the 
KEWI3 and throw the items in the radioactive waste. We were a good customer of the 
RMHF ... 

. . . The reason we had to flush the system was because when the reactor was pulsed and 
the foam solution that included the liquid uranium fuel would rise in the overflow chute 
and it would splash and go into the gas piping. We were trying to recover the fuel, which 
is why we used the sulphurous acid. Using the sulphurous acid was a one-time situation. 
It was driven by material accountability. Since the fuel was highly enriched uranium, it 
had to be fully accounted for. Every so often we would have to calculate the amount of 
uranium in the core and things like that. We discovered that we had to add a little bit of 
fuel and our calculations weren't finding all the fuel. That's when we realized that a 
small amount was splashing into the gas lines. So our calculations of fuel in the core 
were always a bit low because some of the fuel was in the piping. So then we got into 

313 The research team has not located any information to indicate that carboys were used to collect and store material 
that was flushed from the pipes. There is also no evidence of any containers larger than carboys (i.e. 55-gallon 
drums) being used for this purpose. 
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discussion about how to recover the fuel. We talked to '"Mad Chemist'" and came up with 
the idea to use sulphurous acid to recover the fuel. The fuel \\as recovered. but was not 
recycled. It was contained in the carboys. The first couple of carboys were pretty hot 
and went to the RMIIF. We flushed the system pretty heavily to make sure we got all the 
sulphurous acid out so we generated a lot of liquid waste fl·om that process. The carboys 
were stored temporarily at Building 4123. but eventually it was all sent to RM HF ... 

... There were no restroom facilities in Building 4073. so nothing \\·as drained down any 
toilets. We used the AE-6 building restrooms. The general rule \\as that once anything 
\\as inside the fence it stayed there. I don't recall any problems \\ith underground sumps. 
pumrs. tanks. or piping. I can't recall any leaking tanks or ripes in our system. Most of 
the piping was welded, stainless steel. .. 

Interviewee I 04 also had experience with Building 4073. lntervie\vee I 04 \Vorked for Atomics 

International beginning in 1956 and was an engineer. Of Building 4073. the former employee 

stated: 

The only other reactor at SSFL that I reviewed was a little boiling water reactor -
believe it was the Kinetic's Exreriment Water Boiler (KEWB). The fuel was uranyl 
sulfate dissolved in water in a 12- to I)-inch spherical core and was a prototype and test 
reactor used to prove the safety for the AE-6 reactor. The design was fl·om Los Alamos. 
We referred to the experiments done on this reactor as BURP experiments because during 
the tests. the power was increased raridly so that the liquid appeared to boil and then the 
reactor would automatically shut dm\11. I believe that A I sold several of the AE-6 
reactors to universities and other research institutions that needed a neutron source for the 
production of radioisotopes and to perform other reactor experiments. 

Interviewee 2 began working for Atomics International in November 1955. transferred to 

Rocketdyne in 1965 or 1966, and worked there until March 1968. Interviewee 2 also had 

knowledge of Building 4073 operations and provided the following information. 

I do remember doing some work on the hill at the KEWB reactor. I remember testing a 
piece of electronic equipment with a pulse of nuclear radiation fi·om the reactor. The 
KEWB reactor is a water boiler reactor. which is essentially a big pot with water and a 
solution of uranium in it. If you pull the control rod part of the way it. the reactor goes 
critical and starts to generate power. If you pull the control rods all of the way out. the 
reactor goes supercritical and then "poof." It explodes and puts out a lot of nuclear 
radiation in a very short time and then of course it shuts itself down automatically. Then 
you have to wait 45 minutes betore you can set it up again. I spent one day doing that. 
We eventually discovered a much easier piece of equipment to use for our tests that gave 
equally useful results to the reactor. it was a flash x-ray machine. We had the tlash x-ray 
machine at DeSoto. It doesn't rely on a nuclear reactor. It is an x-ray tube with a cold 
cathode. The cathode has a lot of tiny spikes on it to generate intense electric fields at the 
points of the spike and draw electrons out of the cathode. Then the electrons slam into an 
anode and generate x-rays. It was a lot simpler to use than the KEWB and cheaper as 
well. .. 

. . . Going back to my one day at the KEWB reactor. I remember that the technician that 
was supposed to make sure the cameras had tilm in them torgot to load the cameras and 
we missed the first shot. We didn't get any data on our first pulse of the reactor. I was 
waiting outside the KEWB building when we ran a test. It was a safety precaution. We 
didn't want to be near the thing when it went "'poof." We would set everything up and get 
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it read; to go. I went outside. I don't know how they got the reactor to go ofL maybe 
there \las a timer or something. I don't remember that detail. Maybe there was a timer 
\\ ith a delay so that we could leave the building before the control rods were pulled out. 
The system would pull the control rods out then put them back in. When the control rod 
came out you would get this .. explosion .. and then you would drop the control rod back in 
and wait for thing~ to cool down. Then you set it ur and do it again. The measurements 
\\O~ild be recorded on an oscillograrh or camera. An oscillograph was an oscilloscope 
'' ith a camera looking at it. The .. poof'" is the release of radiation from the removal of the 
control rod. The reactor liquid is completely contained in the tank. it just expands to a 
).Jeatcr volume when the reactor goes supcrcritical. The KEWB itself was below grade 
k\cl and the reactor itself \las in the cellar of the building. This provided additional 
sbiclding. The KEWB was a stand-alone experiment and not related to the other 
experiments at the SSFL except that AI was running all of them. 1 don't recall what the 
oth'.'r building:;. surrounding the KEWB building were used for. 1 was doing this in 1964 
or 196::;. so it 1\a::, at least 4." years ago. lien in 1966. and this was one of the last things I 
did before I left. 

In ten ic\\cc 291 began working at SSFL in 1956 and also had some experience working with the 

K E WB and stated that: 

l also worked at the KE\VB (Kinetics Experiment Water Boiler). It simulated an atomic 
bomb with a very short. very intense period of radiation. We were working on 
experiments to see what would happen to insulators exposed to high level fast radiation. I 
never did get to operate the reactor. .. When I first went up to Santa Sue I was working on 
instrumentation in tents because. oh my gosh, they hadn't yet built the buildings! 

Of Building 4073, Interviewee 296, who began working at SSf'L in 1956, stated the following: 

i tran~ferred up to the Liquid Metals Engineering Center in 1959. I was an engineer and I 
worked on the Kinetic Experiments for Water Boilers (KEWB). I designed a water boiler 
reactor. I had worked on a very similar reactor on a project in the 200 Area at Hanford 
before moving to California. The KEWB was underground. They eventually filled it in 
and put a cover on it. 1 assume it was cleaned up before it was filled in, although I have 
no knowledge that this was done. 

I didn't have to wear a film badge in the beginning because we were just designing the 
facility. Film badges weren't necessary until the reactor went critical. The KEWB was 
the first reactor to go critical at SSFL. even before the Sodium Reactor Experiment. That 
was in about 1957. The SRE furnished power to the city of Moorpark for a little while. 
SRE was a lot bigger than the KEWB. I did not work on the SRE design. 

I never handled any radioactive materials at SSFL. I handled radioactive materials at 
Hanford before I moved here, but I never handled any at SSFL. 

KEWB was an experimental reactor. Once I had finished my job. contributing to the 
design of the reactor, I worked on other projects. My involvement was really only during 
design and construction. I wasn't involved once the reactors were operational. 

Radiological Incident Reports: There have been several incidents associated with Building 

4073 that could have resulted in a release to the environment. The following table provides 

information presented in an incidents database provided by Boeing. Summaries of the incident 

reports are provided following the table, when available. 
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Building 4073 Incident Report Summary 

·-

Incident File Date of 
Name Incident Location of Incident Isotopes Description of Incident 

A0522 2/10/1958 KE\VB None identified KEWB reactor operators received 
exposures above weekly guidelines. 

i\0504 4/1/1961 SS KEWB Building None identified KLWB reactor core experiments 
caused exposure above guidelines tc 
employee. 

A0291 9/2611961 KEWB Reactor Mixed Fission Radiation exposure 111 excess of 
Products* guidelines. 

- . -"'Mtxcd t tsston products have been tdcnttf ted as typtcally mcludtng Cs-13 7 and Sr-90. 

• On February I 0. 1958. KEWB reactor operators received weekly exposures greater than 
300 mrem while performing core maintenance activities. Upon further investigation. it 
was concluded that the elevated levels were a result of dosimeter error. and that actual 
exposures were within permissible levels (A0522). 314 

• From April I to June 30. 1961. a research engineer conducting KEWB reactor core 
experiments received a quarterly exposure to gamma and neutron radiation at levels 
greater than 3 rem. These core experiments were required for successful termination of 
the KEWB Program and resulted in high radiation levels in the reactor room. and 
consequently caused the employee's exposure. The employee was aware of his high 
cumulative exposure in early May; however, due to the importance of the tests and lack 
of other qualified operators. he continued to conduct "unreflectcd .. core experiments 
without prior approval to exceed the 3 rem quarterly limit (A0504 and A0291 ).315 316

· 
317 

Based on log book entries for the KE \VB there may have been other incidents associated with the 
operations ofthe KEWB. On May 18, 1960. a log book entry at 1100 hours indicated that "oil 
from EG&G experiment leaked out - this area contamination level from 18 to 132 dpm. Area 
marked off to be cleaned A.S.A.P... An entry on the same day at 1300 hours read 
··contamination level in Reactor Rm. 3 I 00 clpm. Decontaminate A.S.A.P." At 1400 hours on 
the same day, an entry described as a smear of the "oil spot from clumping" indicated a 
contamination level of 3x I 04 clpm. At 1415 hours, the log book reports that equipment fl·om the 
reactor room was covered with oil and smears of the equipment found a contamination level of 
28x I 04 dpm. ''EG&G'' personnel were checked at 1445 hours that day and were found to have 
contaminated hands and shoes. The log entry indicates that complete decontamination of hands 
and shoes were perfonnecl. The next entry in the log books was made on May 19, 1960. at 900 
hours, and indicates the building was opened and surveyed. The maximum reading was 
documented to have been 2 R/hr. On May 20, 1960, the health physicist entered the following 
into the log book: ''Survey and smear all EG&G equipment used in test bldg. All equipment 
packed and sealed for shipment to EG&G Boston, Mass.'' At 1330 hours on the same clay, the 

314 Gerber, L.A., Atomics International Inter-Office Letter Re: Personnel Radiation Exposures, Incident A0522, 
March 5, 1958. 
315 Hickey, E.C., Atomics International Inter-Office Letter Re: Radiation Exposure, Incident A0504, August I. 1961. 
316 Remley, M.E., Letter Re: Quarterly Radiation Over-Exposure, Incident A0291, October 13, I 961. 
317 These two incident reports appear to reference the same employee and relate to the same time period of increased 
radiation exposure. 
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test building was cleaned and decontaminated. The log book did not provide the results of any 
additional surveys in relation to this incidcnt.11 x319 

Current Usc: The KEWB reactor facility. including Building 4073. was demolished in 1975. 
The ERDA released the facility and surrounding area for unrestricted use in 1976. and aerial 
photographs do not show any disturbances at or ncar the Building 4073 area. 320 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

According to the 1975 decontamination and disposition of facilities program plan. 
Building 4073 had a number of moderately contaminated or activated structures. 
including. the reactor core vessel. the graphite reflector. the rccombincr and gas handling 
system. the fuel storage tank. and contaminated underground lines and tanks including 
the exhaus; and liquid waste systems. According to the plan, the excavation of the 
undcrgrouPd lines and tanks would eliminate the potential fix soil contamination and the 
removal of <!1e remaining contaminated system would eliminate the need for continued 
surveillance of the facility. The plan did not include specilic information regarding the 
level of contamination within Building 4073.321 

• In 1975. Rocketdyne performed a final radiological survey during decontamination and 
demolition ofthe facility and published results in the final D&D report.322 Survey results 
f(Hmd that all remaining surfaces were decontaminated to levels as low as reasonably 
achievable: in all cases below the levels f(Jr future unrestricted use (removable 
contamination of 20 dpm/100 cm2 a or 100 dpm/100 cm2 [3). According to the report, 
survey results were belmv the 1976 acceptable limits identified above. 

• In July 1975. Rocketdvne pcrt(mned a surface scan of the KEWB site following 
demolition to confirm th-at no radiological contamination remained. 323 The survey found 
no levels of beta-gamma surface contamination above the measured background (0.15 -
0.25 mrad/hr). The report did not provide information to indicate how background was 
measured. According to the report. survey results were below 1975 background limits 
and were. as a result, below acceptable limits. 

• In May 1983, Argonne National Laboratories performed a post-remediation radiological 
survey.32

-1 The survey included a surface scan to determine ambient gamma exposure rate 

318 Sessions, Health Physicist, KEWB and AE-6 Log Book, pg 44-50. 
119 Additional information regarding this apparent incident could not be located. The research team has been unable 
to identifY EG&G or determine the precise location of the oil spill or the contents of the oil. 
320 Stamp, Stanley, Letter Re: ''Decontamination and Disposition of ERDA Facilities," March 3, 1976. 
121 Atomics International, PP-704-990-002, Decontamination and Disposition of Facilities Program Plan, January 
23, 1975. 
322 Rockwell International Report, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final 
Report," February 25, 1976. 
323 Letter from R.K. Owen (Rockwell International) to R.J. Tuttle, "Radiation Survey T073 (KEWB) Site," July 17, 
1975. 
324 Argonne National Laboratory Report, no document number, "Surplus Facilities Management Program, Interim 
Post Remedial Action Survey Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa Susana Field 
Laboratory, Rockwell International, Canoga Park, California," May 1983. 
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and low-level radiation level. Additionally. soil samples were taken and analyzed for 
gamma radiation and uranium. The survey found no measurements above background. 
According to the report. the 1983 background levels \\ere relatively high (40 ~tR/hr and 
8.000 cts/min) due to shine from nearby RMI-IF buildings. Building 4021 and Building 
4022. The survey concluded that the site could be released f(x unrestricted usc. 

• In August 1988, Rocketdyne performed a surface scan measuring ambient gamma 
exposure rate to ensure no contamination existed as a result of radioactive materials 
movement in a "field .. between Building 4073 and the RMIIF. The mean exposure rate 
was 17.4 ± 0.96 ~tR/hr (~0.2 ± 0.96 ~tR/hr when corrected tor background). And 
background was measured as 17.0 ~t!Vhr. The acceptable limit was 5.0 FR/hr above 
background. As a result. the survey results \\ere below the 1988 acceptable limits. 12

'i As 
indicated above. the Argonne National Laboratories report determined background levels 
to be 40 ~tR/hr. 32(' The research team has been unable to locate any documentation 
addressing this discrepancy. 

• In 2000, Rocketdyne conducted vegetation sampling in Area IV at the SSFL that included 
Buildings 4073 and 4093. The report summarized that the only radionuclide found in the 
vegetation samples was naturally occurring K-40. The report stated that no man-made 
radionuclides were found in either on- or off-site vegetation samples. The report 
provided minimum detectable activities of various radionuclidcs fl·om the sample 
(ENVOO I 02) collected near Buildings 4073 and 4093. These were Mn-54 at (J.0467 
pCi/g. Co-60 at 0.0699 pCi/g. Cs-13 7 at 0.0606 pCi/g, Eu-155 at 0.0887 pCi/g. Pb-21 0 at 
0.434 pCi/g. and Ra-226 at 0.794 pCi/g.3

='
7 The report did not provide an approximate 

location of the sample taken near Buildings 4073 and 4093. 

Radiological Use Authorizations: According to a 1975 site-wide D&D program plan. the 
KEWB was exempt tl·om licensing requirements as a U.S. Energy Research and Development 
Administration facility. The plan noted: however. that in the event the facilities and the 
associated U.S. Energy Research and Development Administration-optioned land would be 
reverted to Atomics International. the regulations of the State of Calit(xnia Bureau of 
Radiological Health would apply to the site. As a result. the facilities included in the plan were 
to be decontaminated to a level that was "acceptable to the State ofCalifornia.''m 

As a result, Authorization No. 84 was issued on January 16, 1975. for the decontamination and 
disposition of the KEWB facility. The authorization listed enriched uranium. activation 
products, and mixed fission products of unknown quantity as being distributed throughout the 
facility. Authorization No. 84 identified the limits and requirements of the authorization as being 

·'
25 ETEC Document, GEN-ZR-0009, "Radiological Survey of the T513 Parking Lot; Old R/ A Laundry Area; Plot 

333; and Areas Between the SRE to RMHF, and KEWB to RMHF," August 26, 1988. 
3
:

6 Argonne National Laboratory, '·Surplus Facilities Management Program, Interim Post Remedial Action Survey 
Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa Susana Field Laboratory, Rockwell 
International, Canoga Park, California," May 1983. 
327 Boeing, ROO 1-152, Site Environmental Report for Calendar Year 2000, DOE Operations at the Boeing 
Company Rocketdyne Propulsion & Power, September 200 I . 
328 Atomics International, Document PP-704-990-002, Decontamination and Di~position ol Facilities Program 
Plan, January 23, 1975. 
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those identified in the decontamination and disposal procedure for Building 4073. 3 ~ 9 

October 2012 

Former Radiological Burial or Disposal Locations: There have been no on-site radiological 
burial or disposal locations identified during the operational period of Building 4073 operations. 
However. it is important to note that asphalt and concrete tl·om D&D activities were used as 
backfill at the site in 1975. While the concrete was decontaminated to levels presented above 
that were .. as low as practicable." these levels are not in compliance with the requirements of 
SB-990. 

Aerial Photographs: Aerial photographs do not show any staining or unusual site operations in 
the Building 4073 area. The only kature visible in the area. other than the buildings. is a water 
pipeline that extends from I i 1 Street across the area to Building 4003 in Subarea HSA-(J. 110331 

Radionuclides of Concern: Reactor fuel for the KEWB reactor was U-235 dissolved as uranyl 
sulfate in solution. Based on radiological investigations and historical documents. the 
radionuclides of concern include Co-(JO. Cs-137. Eu-152. Eu-154. Lu-155. Mn-54. Pb-21 0. Ra-
226. Sr-90. U-235 and U·238. 33= All radionuclidcs of concern listed arc included in the August 
2009 Final Field Sampling Plan for the Santa Susana Field Laboratory radiological background 
study. Tab lc 3.3 presents a summary of con tam in ants of concern. 

Drainage Pathways: Drainage at the site is to the south-southwest to a ·'paved ditch" adjacent 
to a dirt road that leads to I i 11 Street. llcrc the flow of drainage proceeds southeast along I ih 
Street to () Street and continues southwest to I ih Strcet.333 Building 4073 and the surrounding 
buildings were not serviced by any other storm drains or sanitary sewer lines. An undated 
photograph shows a .. KEWB-arca cave-in" with rebar and cement exposed. Additional 
. f' . d. I . . ld b I d 334 
111 ormation rcgar tng t 11s cave-In cou not c ocate . 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4073 area is Class I because of previous site use. incident reports. and radioactive 
material usc during building operations. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.1 provide a 
convenient reference for the follovving recommendations. 

Extensive soil sampling is recommended in the Building 4073 area. As discussed above, 
previous investigation found radiological contamination in Building 4073. In addition. previous 
characterization studies for the Building 4073 area were focused on delineating the extent of 
contamination to standards that '"ere applicable at the time. Therefore. additional 
characterization is recommended for the Building 4073 area. This includes the following 
Building 4073 areas and appurtenances: 

32
" Heine, W ., Authorization No. 84, January 16, 1975. 

330 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
331 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
332 Rocketdyne Report, NOO I EROOOO 17, "Nuclear Operations at Rockwell's Santa Susana Field Laboratory - A 
Factual Perspective," September 1991. 
m Atomics International, Drawing 303-00C-C2, "Misc. Paving, Patching & Drainage Improvements - KEWB," 
Date illegible, circa 1969. HDMSE00457545. 
334 Rockwell International, Photo 7704-621252, Undated, HDMSOOO 15748. 
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• The f(1rmcr locations of the underground storage tanks and their drain lines associated 
with building operations. Located west of Building 4073. the tanks comprised three 
underground tanks and a 60-foot exhaust stack with a 2.000-cubic foot per minute bkmer 
system. A 300-gallon collection tank was used to collect gas directly fl·om the reactor 
system. A 1.000-gallon storage tank buried beneath floor level and adjacent to the test 
building retained all liquid waste from the facility. The tank was equipped with pump
out connections for removal of the liquid waste when necessary. Another 1.000-gallon 
tank was originally used to retain the reactor cooling water so that it could be checked for 
activity prior to release. That tank appears to have drained through a 2-inch line to the 
\vest and then south of the KEWB facility. 335

·
3

'('
337 Removal of the tanks and lines. as 

well as their operation. may have left residual contamination above background values in 
the area. 

• The fonncr Building 4073 fc1o1!print. Asphalt and concrete tl·om D&D activities were 
used as backfill at the site in 1975. While the concrete was decontaminated to levels 
presented above that were defined ··as low as practicable .. in 1975. these levels arc not in 
compliance with the requirements of the AOC. These samples should be taken at depths 
greater than 6 feet below ground surface. 

• The ditch adjacent to the former dirt road. The ditch leads to Ii11 Street where the flow 
of drainage proceeds southeast along I i 11 Street to G Street and continues southwest to 
I i 11 Strect.338 

• If radioactive materials were released the ground surf~1ce ncar Building 
4073. residual contamination above background values may exist in the materials 
surrounding the ditch. 

2.2.2 Building 4074 Area 

Note: To date. the research team has been unable to locate many documents relating to the 
construction and operation of Building 4074. As a result, the information provided below is 
limited. 

Site Description: The Building 4074 area comprises Building 4074 and the surrounding area, 
and is located between lith and I i 11 Streets. Numerous other buildings surround Building 4074. 
including Buildings 4083, 4093, 4103. 4633, and 4893. These buildings arc discussed in 
sections below. Constructed in 1958, Building 4074 was a storage building consisting of a steel 
frame covered in sheet metal located near Parking Lot 4523.339 Figures 2.2.2a through 2.2.2c 
provide a current photograph and the best available building-specific drawing(s) that the research 
team could find. Plate I presents a summary of all identified features for this site . 

. ns Rockwell International Report, Al-ERDA-13159, ''KEWB facilities Decontamination and Disposition final 
Report," February 25, 1976. 
336 Flora, .I.W., Atomics International, KEWB Radiological Emergency Plan, January 14, 1960. HDMSPOI637672 
337 Atomics International, FDP-704-990-002, Dismantling Plan for KEWB Fac:ilitv (Bidgs 073,123 and 793), 
October 17, 1974. 
m Atomics International, Drawing 303-00C-C2, ''Misc. Paving, Patching & Drainage Improvements - KEWB," 
Date illegible, circa 1969. HDMSE00457545. 
339 Atomics International, Al-70-73, Saletv Analvsis Reportfor L-85 Nuclear Examination Reactor, November 25, 
1970. 
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Building Features: Very little inf(xmation could he located regarding the features of Building 
4074. Constructed in 1958. Building 4074 was a storage building consisting. of a steel fi·ame 
covered in sheet metal located near Parking Lot 4523. The building contained two rooms and 

d 8 'ld. 408" h lk 140341 E. . I . d. I was connectc to ut mg _, y a wa ·way. - ~nvtronmenta reports tn tcate t 1c 
building had a sampling station for measuring the ambient air radioactivity concentration on a 
quarterly basis. The sampling station was located at the south side of Building 4074. Sec the 
summary of previous radiological investigations below for additional information. 342 

Former Usc(s): Building 4074 was constructed in 1958 to serve as a storage and film 
processing building \\here personnel processed photographic oscillograph paper for the KEWB. 
The building stored emergency supplies and did not contain radioactive materials. 343 According 
to the Ma) 2005 liSA. Building 4074 vvas demolished in 1995: hm\ever. recent site photographs 
show the foundation of the building to still be present.344 

Information from lntct·vicwccs: To date. there have been no interviews with personnel 
ntmiliar with operations at Building 4074. 

Radiological Incidcn t Reports: There have been no incident reports associated with the 
operations of Building 4074 located to date. 

Current Usc: Building 4074 appears to have been demolished in 1995 \vith the foundation of 
the building left in place. 34

" 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Relcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• As indicated above. environmental reports indicate Building 4074 had a ground sampling 
station for measuring ambient air radioactivity concentration on a quarterly basis. The 
fc1llowing table presents the annually averaged ambient air radioactivity concentration 
from 1971 to 1975. 34

t> 

340 Rocketdync. NOOISSRI40087, Radiation Surver jiH Release for Unrestricted Usc L-85 Reactor Facility, 
March 6, 1986. 
w Atomics InternationaL AI-70-73. Safety Analvsis Reportj(Jr L-85 Nuclear Examination Reactor. November 25, 
1970. 
142 Rockwell International, Environmental Impact Assessment of" Operations at Atomics International Under Special 
Nuclear Materials License No. SNM-21, AI-76-21, April 30, 1976. 
141 Rocketdyne, NOO I SSR 140087, Radiation Sun•ey for Release for Unrestricted Use L-85 Reactor Facility, 
March 6, 1986. 
344 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of" Area IV Santa Susana Field 
Laboratmy, Ventura County. California, Volume 2 ·· Area IV Site Summaries: May 2005. 
145 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o{Area IV Santa Susana Field 
Laboratory. Ventura County, California, Volume 2 Area IV Site Summaries, May 2005. 
346 Rockwell International, Environmental Impact Assessment of Operations at Atomics International Under Special 
Nuclear Materials License No. SNM-21, AI-76-21, Apri\30, 1976. 
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Building 4074 Ground Sample Station 
Annually A vcragcd Am hicnt Air Radioactivity Concentration (197 I- I 975) 

Year a (pCi/m3
) fl (pCi/m 3

) 

!971 <0.0087 o.:n 
1972 <0.0085 0.14 
197', <0.0066 CUJ37 
1974 <0.0056 <0.15 
1975 <0.0061 '0.072 

Source: Rockwell InternationaL E/1\'ironl/lenta/ flllpact Asses.\nlc'/1/ of Operations at Armnics lntcmationa/ 
Undcr .','pecia/ .Vue/ear ivfatcria/s License No. SNAf-21 .. A 1-76-21. April 30. 1976. 

Additional air sample results were not identified during the drafting ofthis TlVL 

• In 1985. Rocketdyne conducted a final radiological survey. releasing the final report in 
March 1986. (The survey included buildings 4073. 4074. 4083. 4084. 4093. 4453 and 
4453). Because radioactive materials were not reported to have been used in Building 
4074. the survey applied reduced sampling with a !-square meter sample being measured 
from every other 9-square meter grid. rather than every 3-squarc meter grid. m 

Average contamination measurements were taken vvith an alpha (Ludlum Model 43-1 or 
equivalent) or beta (Ludlum. Model 44-9 or equivalent) probe. According to the survey 
results. soil samples showed no evidence of radioactivity due to facility operations. The 
maximum average alpha detected was 17.2 dpm/1 00 cm2 (limit is 5,000 dpm/1 00 cm2

) 

and the maximum average beta detected was I ,987 dpm/1 00 cm2 (limit is 5.000 dpm/1 00 
em\ According to the report. the limits for the release for unconditional use of Building 
4074 were taken from the U.S. Nuclear Regulatory Commission Regulatory Guide 1.86 
and the U.S. Nuclear Regulatory Commission Dismantling Order. Docket No. 50-375. 
The report indicated that these criteria were in agreement with the guidance found in the 
.January 1985 version of the American National Standards Institute/Health Physics 
Society Standard ANSI N13.12. and in the DECON-1 document issued by the State of 
California in 1977. 
The maximum ambient exposure rate presented in the report was for Buildings 4083. 
4074 and 4453 and was found to be 23.1 pR/hr. The limit was listed as being 19.7 pR/hr. 
It is important to note the report did not provide information to indicate how the ambient 
exposure rate was measured or how the limit was derived; however. the report did 
attribute ambient exposure rates over the limit to the nearby RMHF and were reported to 
not represent residual contamination. Additionally, the survey found that measured 
radiation levels were below 1985 acceptable limits. making the site acceptable for 
unrestricted use. 348 

Radiological Usc Authorizations: There have been no radiological use authorizations 
identified for Building 4074. 

Former Radiological Burial or Disposal Locations: None. 

347 Rocketdyne, NOO I SSR 140087, '"Radiation Survey for Release for Unrestricted Use - L-85 Reactor Facility," 
March 6, 1986. 
348 Rocketdyne, NOO I SSR 140087, "Radiation Survey for Release for Unrestricted Usc - L-85 Reactor Facility," 
March 6, 1986. 
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Aerial Photographs: Aerial photographs do not show any disturbances ncar Building 4074. 
with the exception of a water pipeline that crosses the site from I ih Street to Building 
4003.WU:io The pipeline remains present today. 

Radionuclides of Concern: None. 

Drainage Pathways: A ditch was located between Buildings 4074 and 4083/4103. Drainage in 
the ditch appears to have been directed by a 6-inch galvanized pipe southwest to a "paved ditch" 
adjacent to a dirt road that leads to 12th Street. I !ere the flow of drainage proceeds southeast 
along I ih Street to CJ Street and continues southwest to 17th Strcet. 1

:i
1 Building 4074 docs not 

appear to have been serviced by any other storm drains or sanitary sewer lincs. 3:ic 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4074 area is Class I because of the building's proximity to Building 4093 and the 
limited operational information available for the building. 

Recommended Locations for Soil/Sediment Sampling: Recommended sampling locations 
based on historical and site information include the following: 

• The former Building 4074 footprint and the passageway and ditch between Building 4074 
and Building 4083. If radioactive materials were released into the ditch as a result of 
operation in Building 4093, residual contamination may exist in the materials 
surrounding the ditch. 

2.2.3 Building 4083/4103 Area 

Note: To date, limited historical documents relating to the construction and operation of 
Buildings 4083 and 4103 has been located. As a result, the information provided below is 
limited. 

Site Description: The Building 4083/4103 area includes Building 4083, Building 4103, and the 
surrounding area. Building 4083 was constructed around 1958 and is separated from the KEWB 
reactor test building by approximately 200 feet. In the early 1970s, the building was modified to 
include Building 4103. Other building surrounding these two structures include Building 4074, 
discussed above, and Buildings 4093 and 4893, discussed below.353 Figures 2.2.3a through 
2.2.3c provide a current photograph and the best available building-specific drawing(s) that the 
research team could find. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4083 was a 12- by 20-foot, prefabricated, sheet-steel building 
comprising six rooms, located near Building 4073. A separate structure, Building 4103, was 
attached to the building for office functions. Building 4083 housed all recording and control 
instrumentation necessary to operate the KEWB reactor located in Building 4073. The building 

349 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
350 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
351 Atomics International, Drawing 303-00C-C2, "Misc. Paving, Patching & Drainage Improvements - KEWB," 
Date illegible, circa 1969. HDMSE00457545. 
352 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
353 Atomics International, Document NAA-SR-7300 Special, Evaluation of the Atomics International Nuclear 
Development Field Laboratory as a Locationfor Reactor Facilities, May 25, 1962. 
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also included the special instrumentation needed tor initiating and recording transient 
. ~~-+ operatton. 

Former Usc(s): Constructed in 195S. Building 40S3/40 13 served as the office and control 
building t(x the KEWB reactor in Building 4073.3

'' The May 2005 liSA summarized that 
Building 40S3/41 03 was included in an NRC license. dated January 5. 1972 (R-118 Docket No. 
50-375); however. the research team has not been able to locate any documentation indicating 
that Building 4083/4103 was included in the license for the L-85 reactor located in Building 
4093.356 

The May 2005 liSA lists two different dates for vvhen Building 4083/4103 was demolished. 
1980 and 1995. Aerial photographs show the building to still be present in 1983 and 1988 aerial 
photographs. but no longer present in 1995. 3

"
7

·
3 'x 

Information fnun Interviewees: Interviewee 5. who provided information regarding Building 
4073 and the KEWB reactor. indicated during his interview that "Building 4083 is probably the 
KEWB office building and Building 4103 is the control building ... 

Radiological Incident Reports: There have been no radiological incident reports associated 
with the operations in Building 4083 located to date. 

Current Usc: Building 4083/4103 appears to have been demolished sometime between 1988 
and 1995 .. >59 The foundations of Building 4083/4103 remain at the site today. 

Previous Radiological Jnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In 1985. Rocketdyne conducted a final radiological survey. releasing the final report in 
March 1986. (The survey included buildings 4073, 4074. 4083, 4084, 4093, 4453 and 
4453). Because radioactive materials were not reported to have been used in Building 
4083, the survey applied reduced sampling with a !-square meter sample being measured 
from every other 9-square meter grid. rather than every 3-square meter grid. 360 

Average contamination measurements were taken with an alpha (Ludlum Model 43-1· or 
equivalent) or beta (Ludlum. Model 44-9 or equivalent) probe. According to the survey 
results, soil samples showed no evidence of radioactivity due to facility operations. The 
maximum average alpha detected was 17.2 dpm/1 00 cm2 (limit is 5,000 dpm/1 00 cm2

) 

and the maximum average beta detected was 1.987 dpm/1 00 cm2 (limit is 5,000 dpm/1 00 

1
'
4 Atomics International, Document NAA-SR-7300 Special. F:valuation of the Atomics International Nuclear 

Development Field Laboratory as a h;cationfor Reactor Facilities, May 25. 1962. 
355 Rocketdyne, NOO I SSR 140087, Radiation Survev /(1r Release for Unrestricted U1·e - L-85 Reactor Facility, 
March 6, 1986. 
15

" Sapere Consulting, Inc. and The Boeing Company, Historical Site Asscssmem of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005. 
357 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Lahoratorv. Ventura Countv. California, Volume 2- Area IV Site Summaries. May 2005. 
m U.S. EPA, Environment~! Photographic Interpretation Center Draft Report, March 20 l 0. 
359 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
360 Rocketdync, NOO I SSR 140087, ''Radiation Survey for Release for Unrestricted Use - L-85 Reactor Facility," 
March 6, 1986. 
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em\ According to the report, the limits for the release f()r unconditional usc of Building 
4074 were taken tl·om the U.S. Nuclear Regulatory Commission Regulatory Guide 1.86 
and the U.S. Nuclear Regulatory Commission Dismantling Order. Docket No. 50-375. 
The report indicated that these criteria were in agreement with the guidance found in the 
January 1985 version of the American National Standards Institute/Health Physics 
Society Standard ANSI N 13.12. and in the DECON-1 document issued by the State of 
California in 1977. 

The maximum average ambient exposure rate presented in the report was for Buildings 
4083. 4074 and 4453 and was found to be 23.1 ~tR/hr. It is important to note the findings 
were the average of the three buildings. The report does not provide the findings of each 
building individually. The limit was listed as being I 9.7 pR/hr. It is important to note 
the rep011 did not provide information to indicate how the ambient exposure rate was 
measured or hm' the limit was derived: however. the report did attribute ambient 
exposure rates over the limit to the nearby RMIIF and \vere reported to not represent 
residual contamination. Additional!\. the survcv found that measured radiation levels 
''ere below I 985 acceptable limits. n~aking the site acceptable for unrestricted use. J~>l 

• On February 2. 1987. a letter from Rockwell International to the U.S. Nuclear Regulatory 
Commission presented the findings of a post-repair survey to determine the ambient 
exposure rate following the repair of the reactor floor in Building 4093. As part of this 
survey. Roch,cll International pcriormcd readings with a Reuter-Stokes RS-111 high
pressure ion chamber in Building 4083 to provide ""a concurrent determination of natural 
background."' The average ambient exposure rate of Building 4083 measured I 0.9 uR/hr. 
while the maximum ambient exposure rate measured I 2.0 uR/hr.362 

Radiological Usc Authorizations: None. 

Fonner Radiological Burial or Disposal Locations: None. 

Aerial Photographs: Aerial photographs do not show any disturbances near Building 
4083/4 I 03. with the exception of an unknown pipeline that crosses the site from I i" Street to 
Building 4003.3

('
3 

Radionuclides of Concern: None. 

Drainage Pathways: A ditch was located between Buildings 4074 and 4083/4103. Drainage in 
the ditch appears to have been directed by a 6-inch galvanized pipe southwest to a ""paved ditch'' 
adjacent to a dirt road that leads to I i" Street. Here the flow of drainage proceeds southeast 
along I ih Street to G Street and continues southwest to 1 ih Street. 364 Building 4083/4 I 03 does 
not appear to have been serviced by any other storm drains; however, a 6-inch vitrified clay pipe 
appears to provide sanitary sewer service to the building. The outfall of this pipe is outside of 

361 Rocketdyne. NOO I SSR 140087, "'Radiation Survey for Release for Unrestricted Use -- L-85 Reactor Facility," 
March 6, 1986. 
362 Rockwell International, '·Summary Report of Ambient Exposure Rate Measurements at the L-85 Research 
Reactor Facility After Repair of Concrete Floor," February 2, 1987. 
363 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
364 Atomics International, Drawing 303-00C-C2, "Misc. Paving, Patching & Drainage Improvements ~ KEWB," 
Date illegible, circa 1969. HDMSE00457545. 
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Building 4083/4103. and in 1964 appears to combine \Vith the fhm thm1 the ditch bet\\Cen 
Building 4074 and 4083/41 03.3r's 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4083/4103 area is Class I because of the building's proximity to Building 4093. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.1 provide a 
convenient reference for the following recommendations. 

Soil sampling is recommended in the Building 4083/4103 area. Previous characterization studies 
for the Building 4083/4103 area were focused on delineating the extent of contamination to 
standards that were applicable at the time. Therefore. additional characterization is 
recommended for the Building 4083/4103 area. This includes the following Building 4083/4103 
areas and appurtenances: 

• The former Bu i !ding 4083/41 03 f(Jotprint. Because of the building's proximity to 
Building 4093 and the limited information available regarding building operations. 
sampling is recommended in and outside the footprint of the build in g. Rad ionuc I ides 
originating fl·om Buildings 4093 may have migrated to the area between buildings via 
surface water flm\ or airborne releases. 

• The passageway and ditch between Building 4074 and Building 4083/4103. as well as the 
former 6-inch galvanized pipe that directed drainage to a "paved ditch" adjacent to the 
dirt road that leads to 12th Street. Radionuclides originating from Buildings 4093 may 
have migrated to the area between buildings via surface water flow or airborne 
releases.366 

• The 6-inch vitrified clay pipe that originated from within Building 4083/4103. This pipe 
appears to have provided sanitary sewer service to the building. The outfall of this pipe 
was outside of Building 4083/4103. and in 1964 appears to combine with the tlow fl·om 
the ditch between Building 4074 and 4083/4103.367 

2.2.4 Building 4093 Area 

Site Description: The Building 4093 area comprises Building 4093, Pad 4893, a sanitar; leach 
field. and the land surrounding these features located on II th Street. Building 4093 was 
constructed in approximately 1958 to house the AE-6 Reactor. The building was constructed of 
steel beam frames. wood frames, sheet metal and concrete.368 Figures 2.2.4a through 2.2.4f 
provide a current photograph and the best available building-specific drawing(s) that the research 
team could find. Plate I presents a summary of all identified features for this site. 

Building Features: The AE-6/L-85 installation consisted of a reactor building that housed the 
reactor and control room, and a separate building used for fuel handling and storage, Building 

](,j Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
366 Atomics International, Drawing 303-00C-C2, "Misc. Paving, Patching & Drainage Improvements- KEWB," 
Date illegible, circa 1969. HDMSE00457545. 
367 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
368 Atomics International Document, Al-70-73, "Safety Analysis Report for L-85 Nuclear Examination Reactor," 
November 25, 1970. 
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4643. discussed below. Building 4093 contained a 12- by 31-foot control room and a 31- by 38-
foot high bay. The high bay was a steel-framed superstructure covered with sheet metal siding 
and roofing. The high bay was serviced by a Y2-ton overhead crane. The floor comprised 6 
inches of concrete. except under the reactor and concrete shield enclosure. where 30 inches of 

•t• d "dd)h'J370 rem orce concrete \vas provt e . · 

The reactor bay had an open ceiling approximately I 0 meters high with an overhead crane.371 

The reactor was situated in the center of the high-bay area and consisted of a spherical core. a 
graphite reflector and thermal column. a mild steel reflector enclosure. the gas handling systems. 
the control and safety rod systems. the cooling systems, and the concrete shield enclosure. The 
core and gas handling system were contained in a stainless-steel system that provided the 
primary barrier against release of radioactivity. Secondary containment was provided by the 
mild-steel graphite reflector enclosure tank and the concrete shield walls that completely 
surrounded the primary system. except on top, where the neutron beam from the thermal column 
entered a tank cnntaining subcritical lattice assemblies. When the neutron beam was not used, 
shielding was provided. Channcb were also provided in the reflector, through which the neutron 
flux was available in various magnitudes for experimental purposcs.372 In 1974. polyethylene 
shielding \\t:S added to the top of the reactor and along the cast side wall shield. Following the 
addition of the: shielding. it was determined the radiation levels for reactor operation at the 2.75 
k W power level \verc within ··acceptable limits: .. however. the document docs not indicate what 
the 1972 acceptable limits were.m 

A concrete fuel storage vault was provided adjacent to the critical assembly for storage of 
assembled fuel clements to be used in exponential experiments. Additional concrete blocks were 
available for stacking around the reactor or walls of the high-bay area. The building did not 
include a stack.374 

A metal safe was provided within the reactor room for the storage of small quantities of fuel 
solution (no more than 200 grams of U-235). Other fissile materials were to be stored in 
approved safe-geometry containers in an array no more reactive than authorized for 
containers.37

:i 

The control room included a lavatory that initially drained to the Building 4093 leach field prior 
to the addition of a sanitary sewer system.376 During a 1996 Area IV survey of Building 4093, 
an exploratory trench in the expected area of the leach field uncovered a 4-inch diameter clay 
pipe supplying the leach field at a depth of approximately 4 feet below ground surface. The pipe 

WJ Atomics International Document, AI-70-73. "Safety Analysis Report for L-85 Nuclear Examination Reactor," 
November 25. 1970. 
17

n Atomics International, NAA-SR-7300, E\'Gluation of" the Atomics International Nuclear Development Field 
Laborat01y as a Location/or Reactor Facilities, May 25, 1962. 
371 Oak Ridge Associated Universities, Conjirmat01y Radiological Swvey of the L-85 Reactor Facility. Rocketdvne 
Division. Rockwell International Corporation. Santa Susana, California, December 1986 . 
. m Atomics International, NAA-SR-7300, El'(!luation of" the Atomics International Nuclear Development Field 
Laboratorv as a Location/or Reactor Facilities, May 25, 1962. 
173 Felten, L.D. Internal Letter Re: Review of L-85 Reactor-Building 093, May I 9, I 972. 
174 Atomics International, NAA-SR-7300, Evaluation of" the Atomics International Nuclear Development Field 
Laboratory as a Location for Reactor Facilities, May 25, I 962. 
375 United States Atomic Energy Commission. Docket No. 50-375 Facility License No. R-118, January 5, 1972. 
376 Oak Ridge Associated Universities, Confirmatory Radiological Survey of" the L-85 Reactor Facility, Rocketdyne 
Division. Roc/..we!l/nternational Corporation, Santa Susana. Calif"ornia, December 1986. 

81 
Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technical Memorandum: Area 1\', Subarea HSA-5A 

-------------------
October 2012 

connected to a 90-degrce clay pipe ellxm angled dm\n. The elbow connected to a tee pipe 
section that was positioned transverse to the supply pipe. One end of the tee was plugged, 
Extending horizontally hom the other end of the tee across the top of the leach field on a bed of 
gravel was a row of butt-end clay pipe sections about 8 inches long.:m 

Former Usc(s): Building 4093 \Vas constructed in 1958 to house the !\E-6 Reactor. The !\E-6 
Reactor was originally called the Water Boiler Neutron Source (WBNS) reactor. Built in 1952 
in Dm\ney. California. the WBNS had a maximum power of0.5 Wt. The W13NS was modified 
to produce a maximum power of 3 kWt and moved to the SSFL site. where it was referred to as 
the !\E-6 Reactor. The AE-6 and its associated experimental f~1cilitics were specifically designed 
to provide a thermal neutron source for evaluating neutron behavior in subcritical exponential
type assemblies. and for irradiating f()ils and other materials. !\ 1959 Atomics International 
brochure also inc! icated the reactor was "'uti I ized for the performance of exponential experiments. 
lattice. buckling. and other reactor physics studies." From 1956 through 1972. the facility 
operated under an 1\EC contract; however. as of August 1966, inspection of Building 4093 
indicated that activities at the building had been reduced to "'caretaker status" and out-of-reactor 
fuel inventories had been reduced accordingly. In 1972. ownership of the building and reactor 
was transferred fl·om AEC to Rockwell in 1972. and the reactor \Vas renamed L-85. The NRC 
licensed the facility in 1972 under License R-118 (Docket No. 50-375).m 37lJJXulxux~ The L-85 
reactor operated as a commercial operation t()r central station power plant operator training and 
for neutron radiography inspection of precision forgings. castings. and electronic and explosive 
devices for manufacturing defccts.m 

The fuel required to maintain the operating characteristics of the L-85 reactor included uranyl 
sulfate having a U-235 enrichment of at least 90 percent dissolved in a 0.3 to 0.4 molar sulfuric 
acid solution. The use of fully enriched uranium minimized the critical mass and the sulfuric 
acid retarded the precipitation of uranyl peroxides. The hydrogen-to-uranium atom ratio was 
between 400 and 450 to minimize the mass coefficient of reactivity. The fuel solution contained 
about 30 ppm of copper (as copper sulfate) and about 200 ppm of iron (as iron sulfate) to 
catalyze the decomposition of hydrogen peroxide that was formed during the radiolytic 
decomposition of the water. The chloride content of the fuel solution was below I 0 ppm to 
minimize corrosion of the reactor vcssel.384 

177 Rockwell International. Area IV Radiological Characteri:::ation Surny, Final Report. Volume 1, A4CM-ZR
OOI L August 15. 1996. 
nx Rocketdyne Report, NOO I SSR 140087. Radiation Sun·ev j(Jr Release .fiJr Unrestricted Use L-85 Reactor 
Facilitv, March 6. 1986. 
'7<' At~mics International. Atomics International." A Dil·ision olNorth American Aviation. Inc. Facilities 
Capabilities, December 31, i 959. 
lso Oak Ridge Associated Universities. Confirmatory Radiological Sun'eV olthe L-85 Reactor Facilitv. Rocketdvne 
Division, Rockwell International Corporation. Santa Susana. California, December 1986. 
m Atomics International, NAA-SR-7300. Emluation olthe Atomics International Nuclear Development Field 
Laboratory as a Location/or Reactor Facilities. May 25, 1962. 
Jsc Atomics International, Internal Letter Re: Tour and Inspection of AI Fuel Handling and Storage Facilities. 
August 8. 1966. 
383 Atomics International, Al-75-31, Atomics lnlernational Environmental Monitoring and Facility Effluent Annual 
Reportl974, 1975. 
384 United States Atomic Energy Commission, Docket No. 50-375 Facility License No. R-118. January 5, 1972. 
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The fuel solution was contained in a 1-foot diameter, sphericaL stainless steel vessel that was 
surrounded by a graphite reflector. Two safety rods and two control rods were also insertcd. 3

X' 

The reactor had a homogeneous solution-type core and operated at up to 3k Wt. It was used as a 
neutron source j()r many difkrent tests. and was used for reactor operator training. The reactor 
operated off and on for 24 yeurs. f'rom November 1956 to February 1980.3x6 

According to a May 1980 document titled ··Procedure f'or Dismantling and Decontaminating the 
L-85 Reactor Facility," the detailed \vorking procedure provided instruction for dismantling the 
L-85 reactor. decontami:1ating the fl1eility to levels suitable lor unrestricted usc. and disposing all 
materials and equipment. The procedun:s provided that all items be checked f'or contamination 
prior to removal fi·om the facility. Any equipment 1X material released from the facility for 
unrestricted usc had to have radiation or contamination levels below the pre-determined 
contamination limits prescr~ted i1~ the table below. All contaminated or radioactive components 
that were tu be shipped ofr sik were to be packaged and labeled in accordance with state and 
f• d I I . +' I I . I >Kl c era rcgu at Ions tor 1azarL ous matcna s.-

L-85 Contamination Limits 

---

Total Removable 
Bet;,-Gamma Emitter~ 0_1 mradilu at I em with 7 mg/cm' I 00 dpm/1 00 em= 

absorber 

Alpha Emitters I 00 dpmil 00 em= 20 dpm/1 00 em= 
-Source: Rockwell InternatiOnaL !'ruccdure for DIS/J/Oilthng a/ILl nccontaminatnzg the L-8) Reactor Facility, 

NOO I DWP000002. May 21, 1980_ 

On February 22, 1983. the NRC issued an order authorizing Rockwell International to dismantle 
the L-85 reactor in accordance with their application dated March 10, 1980. According to the 
order, the NRC prepared an environmental impact appraisal for the dismantling of the reactor 
and found the action would not result in any si?nificant environmental impact and that an 
environmental impact statement was not required.3

R 

During disposition of the facility the reactor was dismantled and the fuel was transferred to 
Exxon Nuclear Idaho. a DOE contractor, on September 28, 1982. Radioactively contaminated 
components were transferred to U.S. Ecology. Richland. and a state-licensed radioactive material 
disposal site. The Radium-Beryllium neutron source was transferred to Rockwell Richland for 
disposal at the DOE facility. 3

WJ In December 1982. Rockwell International submitted an 
amended application for dismantling that indicated that about 1.3 Ci of total residual activity 
remained in the core vessel, steel reflector tank, and the control rods of the L-85 reactor. The 
dismantling plan indicated the removal of all components and activated structural materials 
would be conducted in a manner such that radioactivity readings would be consistent with NRC 
guidelines. Decontamination activities would reduce contamination to a level of 5 11R/hr above 

185 NRC, NOO I SRR 140087, Safe tv Emluation hy the Office of Nuclear Reactor Regulation Supporting Order 
Authorizing Dismantling of Facility and Disposition of Component Parts, Rocklvcl/lnternational Cmporation, L-85 
Reactor, Docket No_ 50-375, February 22, 1983. 
186 Rockwell International, Nuclear Operations at Rockwell's Santa Susana Field Lahorat01y A Factual 
Perspective, December 20, 1989. 
387 Rockwell International, Procedure for Dismantling and Decontaminating the L-85 Reactor Facility, 
NOOIDWP000002, May 21, 1980. 
388 Eisenhut, Darrell, Letter Re: Docket No 50-375, February 22, 1983. 
389 Garcia, E.M., U.S. Nuclear Regulatory Commission, Inspection Conducted September 30 through October 31, 
1986, December 2, 1986. 
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background. "'or the occupancy or the facility must he limited so that no person will receive more 

than I 0 mRcm/year. .. llo\\cver. Rockwell International indicated no plans for using the building 

f. II . l)&D f'f· 190 o owtng e orts.-

The site was released fix unrestricted usc by NRC and the NRC license was terminated March 

19. 1987. 191 
The rest of the building. excluding the f()undation. was demolished in 1995: 

however. D&D records fi·om 1995 could not be located. The sanitary leach field for Building 

4093 \\as removed tn 1999; however. detailed inf(1rmation of the removal could not be 
located. YJ2-

393 

Information f1·om Interviewees: Interviewee I indicated that the majority of his experience 

was working at Canoga Park beginning in 1958. but he did have some experience working at the 

SSFL. and more specifically. at Building 4093. According to the interviewee: 

I did work a rew times at Building 4093. the AE-6 reactor. There was a nuclear reactor 
there and because I was a licensed reactor operator I went up there just a couple of times 
to run the reactor. It was subcritical at the time. As I recall. they were running 
experiments on the core and they needed a I icensed reactor operator at the console. This 
was probably prior to 1965. probably 1963 or 1964 ... 

. . . Going back to the AE-6 reactor. I would be at the console because they needed a 
I icensed reactor operator. The console was separated fl·om the reactor core by a wall or 
building or something. I would essentially just run the reactor. As I recall. it was all 
subcritical. I would just run it up a little bit and they would do their experiments or move 
things around. I don't really know what they were doing. I think it was an open core with 
graphite. I ran the controls one or two times for about a half-day. It wasn·t a part of my 
everyday routine. My time on the hill was very limited. 

Interviewee 196 worked at SSFL from 1959 to 1981 and again from 1991 to 1995. Of Building 

4093 and the AE-6 reactor. Interviewee 196 stated the following: 

The AE-6 reactor was a small water boiler, in which the moderately enriched uranium 
was in an aqueous solution in a shielded sphere. This solution was drained into a shielded 
container and replaced with a tl-csh solution. This was in about 1959. and as E1r as I know 
was the only time a refueling was done. The shielded container was transferred to the 
Area IV fuel storage building. The AE-6 reactor was the neutron source for a series of 
sub-critical arrays of uranium slugs (about I /2-in. diameter by 6-in. long) in aluminum 
tubes. The uranium used included natural and enriched forms. as I recall. The enrichment 
was moderate. I think. but we did get some enriched uranium that required locked 
storage. (The shipment had an armed guard during transport.) ... 

. . . We had on-site storage. Radiological materials were not transferred between buildings. 
except for transport of the low-level radiation and short half-life foils for counting their 
activity. The material used in connection with the operation of the facilities was kept 
either in a reactor. including the small critical assemblies. or it was solid materials, U-235 

190 Eisenhut, Darrell, Letter Re: Docket No 50-375, February 22, 1983. 
391 Letter from F.J. Miraglia (NRC) to M.E. Remley. ''Order Terminating Facility License R-118, for the Rockwell 
International L-85 Nuclear Examination Reactor." April 8, 1987. 
392 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratmy, Ventura Countv. California. Volume 2 Area IV Site Summaries, May 2005. 
393 Unknown, Santa Susana Field Laboratory- Radiological Faci!itv Status. August 12. 2007. 
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and U-238, We had a storage building (Building 4096) at the AE-6 t(w the enriched 
uranium that required locked storage ... 

. . . Between 1959 and I 995 the way materials were handled was basically the same. 
except there were different configurations. For example. in building 4093 there was a 
water boiler neutron source· a little reactor about a foot and a half in diameter. There 
would be a matrix of moderators and aluminum tubes that held uranium slugs. and I 
guess that's where we would take samples. (My memory is all very vague. It was a long 
time ago.) This was generally depleted uranium and you'd put the slugs in the tubes. 

The on!; fuel handling at the AE-6 I can remember involved depleted uranium slugs in 
aluminum tubes. The diameter of the slugs was about the same as the inner diameter of 
the tubes. Eventually we would have to cut them out because they vvere too tight to slide 
them out. We wore respirators: there was a lot of du5l. It was a dirty job. I'm sure I must 
have inhaled some uranium dust. .. 

Radiological Incident Reports: There have been several incidents associated \\ ith Building 
4093 that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of the incident 
reports are provided following the table, when available. 

Building 4093 Incident Report Summary 

Incident File Date of 
Name Incident Location of Incident Isotopes Description of Incident 

A0275 3/2511959 AE-6 Reactor Mixed Fission Fission gas release contaminated 
Products* employees and part ofbuildino. 

A0512 I 0/(,/ 1960 AE-6 Fuel Building [None identified High radiation alarm malfunctioned 
during fuel handling. 

A0106 7/30/1982 L-85 Reactor Room U/Mixed Fission Purging of reactor core resulted Ill 

Products* contamination of employee and Jloor. 
A0661 5124/1995 Building 4093. SSFL Cs-137 Radioactive material In a non-

controlled area. 

* M1xed fiss1on products have been 1dent1fied as typ1cally mcludmg C:s-137 and Sr-90. 

• On March 25. 1959, one of the instruments controlling the power of the AE-6 
malfunctioned and allowed the reactor to exceed the normal power level of 3kWt and 
approach 4 k Wt. The reactor was shut down when the power level was recognized. The 
operation at the higher power level lasted approximately I minute; however. a small 
amount of fission gas was released into the air, contaminating part of the high bay and 
employees. Contamination levels were measured from 7.5 mR/hr to 13 mR/hr. The 
maximum release estimated was I 0 mCi of principally xenon-135 (A0275).3

<J.JJ<JS 

• On October 6. 1960, an alarm malfunctioned as a result of an ''electrical transient". Two 
employees were handling AE-6 fuel at the time the alarm sounded; however, the nature 
of the alarm was discovered and the area was released (A0512). 396 

394 Unknown, Building 4093- L-85 (AE-6) Research Reactor, Unknown Date. 
395 Blackshaw, G.L., NAA-SR-Memo 3757, "Release of Fission Gases from the AE-6 Reactor on March 25, 1959," 
April 15, 1959. 
396 Sessions, S.D., Atomics International Inter-Office Letter Re: Radiological Safety Incident Report A0512, 
November 17, 1960. 
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• On .July 30. 1982. rinse water contaminated with 5 ml of U-235 was spilled during the 
fuel draining operation. contaminating an employee and an area of the high bay floor. 
According to the incident report. after all the L-85 fuel solution \\as drained from the 
core. and the rinse water wm drained without incident. an inlinc absolute filter was 
connected to the drain line and nitrogen was flowed through the system to dry it out. Mor 
moister was in the system than anticipated and got through the absolute filter and dripped 
ofT of the plastic covered shield block onto the floor. The employee present observed the 
spill. stopped the flmv of nitrogen, and used .. kimwipcs .. to move the absolute filter 
further back on the shield block. The incident report indicated that a check of the alpha 
air monitor located in the reactor room indicated no airborne release. \\bile a smear 
survey of the reactor room tloor spill area showed contamination levels of 930,000 beta. 
and dropped down to 1.000 dpm further fl·om the spill/work area. According to the 2005 
HSA. the area was partially decontaminated at the time and fully decontaminated during 
facility decommissioning. The incident report does not document how the area was 

. II d . l 0 19719x partla y econtammatec (AOI 6). · 

• On May 24, 1995. an encased radioactive high efficiency particulate air (IlEPA) filter 
was found in a pile of debris dming the demolition of Buildings 4453 and 4093. While it 
was not obvious tl·om which building the filter originated. the incident report indicated 
the filter most likely came Jl·om the roof of Building 4093. The incident report did not 
provide an estimated age ofthc filter. A survey of the inside ofthe filter using a Ludlum 
12 GM tl·iskcr indicated an average of 22 to 300 cpm and a maximum of 500 cpm fixed 
beta. While below the facility release limits of 5.000 dpm/1 00 cm2 average and 15,000 
dpm/1 00 cm2 maximum. it did exceed the free release limits of .. no detectable activity" 
f()r fixed contamination. No detectable fixed beta radiation was observed on the outside 
of the encased unit. The incident report indicated that smears of the filter showed no 
removable alpha or beta contamination. The fi Iter was taken to RM II F for further 
evaluation. Scanning with a portable NOMAD gamma spectrometer indicated the 
presence of Cs-137. The report did not provide the activity levels of Cs-137. At the 
RMHF. the filter was packaged 1or disposal as low-level radioactive waste (A066 I ).399 

Current Usc: The NRC released the site for unrestricted usc March I 9, I 987.400 The facility 
was demolished leaving only the foundation in I 995. Based on available information. the 
dimensions of any excavations made during building demolition are unknown. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• In order to determine the need tor access restrictions in the area surrounding Building 
4093, a radiation survey of the perimeter of the AE-6 reactor was conducted on August 
I 3, I 970. The reactor was at a power level of 2 k W, and was operating with the shield 

197 Wallace. J .H., Rockwell International Internal Letter Re: Radiological Safety Incident Report AO I 06, August 4, 
1982. 
198 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Laboratorv. Ventura County, California, Volume 2- Area IV Site Summaries. May 2005. 
199 Rutherford, P.D .. Rockwell Internal Letter Re: Radiological Incident Report A0661, June 7, 1995. 
400 Letter from F.J. Miraglia (NRC) to M.E. Remley, "Order Terminating Facility License R-118, for the Rockwell 
International L-85 Nuclear Examination Reactor." April 8, 1987. 
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doors on the cast side open and a plastic Lucite rod. approximately 6 feet long. inserted in 
the one-inch diameter beam hole. A "Technical Associates Lo-Range June" was used fclr 
measuring the gamma radiation levels. and a "Ludlum tissue-equivalent neutron detection 
instrument" \vas used 1or the neutron dose rates. Gamma radiation measurements ranged 
from I mr/hr at the operators position at the console to 1.000 mr/hr at the cast side of the 
building directly opposite the core. Neutron dose rates varied from 2.0 mrcm/hr at the 
operators position to 2.500 mrem/hr at the east of the building directly opposite the 

"Ill core. 
• On December 9. 1977. Rockwell International completed a routine hi-monthly 

contamination survey of the L-85 reactor facility. One hundred smears were taken 
throughout the control room/o1lice and reactor rooms. All smears were less than 50 
d ' l :1 I J 2 -lll' - ., pml I 00 em- 1cta am less t 1an 5 c pm/1 00 em alpha. - I 1cse surveys appear to have 
continued through the end of the reactor's operations. ;\ routine bi-monthly survey on 
August 13. 1981. included si'\ty smears throughout the building that showed less than 30 

' -\(" dpm/1 00 em· beta. '' 

• In 1985. Rocketdync conducted a final radiological survey of Building 4093. releasing 
the final report in March 1986. (The survey included buildings 4073. 4074. 4083. 4084. 
4093. 4453 and 4453). The sampling inspection plan during the survey was based on a 
unifcm11 3-meter square grid that was superimposed on the area. including floors. walls. 
and ceilings. Within each square defined by the grid. a single 1- meter square area was 
scledcd according to the surveyor's judgment and surveyed. The report indicated that 
the surveyor was to select the area that was most likely to have retained the most residual 
contamination. The sampling plan tor this survey required the inspection of one !-meter 
square area out of every 3-mcter square grid throughout the area.404 

Average contamination measurements were taken with an alpha (Ludlum Model 43-1 or 
equivalent) or beta (Ludlum. Model 44-9 or equivalent) probe. The maximum average 
alpha measured was 63.0 dpm/ I 00 cm2 (limit is 5.000 dpm/1 00 cm2

). and the maximum 
average beta measured 3, I 02 dpm/1 00 cm2 (limit is 5,000 dpm/1 00 em\ The survey did 
not detect any hot spots and. as a result, no maximum alpha or beta measurements were 
made. It is important to note; however. the report indicated that one location in the 
Reactor Room that had not been included in the established inspection locations showed 
beta contamination of 4.923 dpm/100 cm2

. While the value did not exceed the 
acceptance limit, the area was scabbled and remeasured and was found to have beta 
contamination of 2.542 dpm/1 00 cm2

• 

According to the report, the limits tor the release for unconditional use of Building 4093 
were taken from the U.S. Nuclear Regulatory Commission Regulatory Guide 1.86 and 
the U.S. Nuclear Regulatory Commission Dismantling Order, Docket No. 50-375. The 
report indicated that these criteria were in agreement with the guidance found in the 

-llll Johnson, B.l., Internal Letter Re: Radiation Survey of the AE-6 Reactor, Building 093, August 13, 1970. 
402 Abbott, M.R., Internal Letter Re: Bi-Monthly Routine Radioactive Contamination Survey of Building 093, L-85 
Facility, December 9, 1977. 
m Owen, R.K_, Internal Letter Re: Bi-Monthly Routine Radioactive Contamination Survey of Building 093, L-85 
Facility, October 14, 1981. 
404 Rocketdyne Report, NOO I SSR I 40087, "Radiation Survey for Release for Unrestricted Use - L-85 Reactor 
Facility," March 6, 1986. 
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January 1985 version of the American National Standards lnstitute/llcalth Physics 
Society Standard ANSI N 13.12. and in the DECON-1 document issued by the State of 
California in 1977. 

In addition to the above. samples of soil were also taken during this survey outside of 
Building 4093 to ··determine if any environmental release had occurred that could have 
resulted in soil contamination." According to the report. two samples were taken fl·om 
the open dirt area directly across the driveway fl·om the large door to the Reactor Room. 
Three other samples were taken from the drainage ditch leading away from the facility.~10 "' 
The report summarized that all five soil samples showed similar amount of .. naturally 
occurring radionuclidcs associated with natural uranium and natural thorium and K-40." 
The report also stated that three samples showed .. small" amounts of Cs-137 (an average 
of 0.20 ± 0.13 pCi/g). and may have been the result of .. global fallout fi·om weapons 
testing."'40

r, Rocketdync summarized that soil samples showed no evidence of 
radioactivity due to facility operations. 

The maximum ambient exposure rate in the Reactor Room was originally f()lmd to be 
21.3 pR/hr. The limit was determined to be 18.9 ~tR/hr because the mean ambient 
exposure rate in the Reactor Room was found to be 13.9 pR/hr. The concrete was 
removed fl·om areas in the Reactor Room measuring over the limit and the re-survey 
showed them all to be under the limit, with the highest measurement at 18.2 ~tR/hr. 

Survey results were below the I 985 acceptable limits. 

• Oak Ridge Associated Universities conducted a confirmatory radiological survey in 
1986; the final report was released in December 1986. The purpose of the survey was to 
verity the adequacy and accuracy of Rocketdyne's final survey and to confirm the 
radiological condition of the facility relative to the decommissioning guidelines. The 
survey included surface measurements, exposure rate measurements, and gamma 
spectroscopy measurements of the interior ofthe building. Additionally. random samples 
of paint were collected by ORA U personnel in the reactor bay area and the control room. 
in addition to samples of residue on horizontal surfaces, concrete dust and chips. standing 
water located in ·'electrical chase". and drain residues. Exterior sampling included 
walkover surtace scans up to 80 meters from the building and soil sampling east. south. 
and west of the building .. The soil and miscellaneous residue samples were analyzed by 
gamma spectroscopy for Co-60. Cs-137, Eu-152, Eu-154, U-238, U-235, and "other 
identifiable photopcaks.''407 

Building 4453 was used to establish the baseline for gamma exposure rate measurements 
of 12 11R/hr. According to ORAU, Building 4453 had a similar construction history as 
Building 4093 and was located in a non-restricted area that had no history of non-scaled 
source radioactive materials use. ORAU personnel collected exposure rate measurements 
and gamma spectra using the ·'pressurized ionization chamber and the gamma 
spectroscopy system.'' 

405 The report does not indicate the direction of the samples from the drainage ditch. 
406 The report did not elaborate on the meaning of"global fallout from weapons testing." 
407 Oak Ridge Associated Universities, Confirmatory Radiological Sun•ey of the L-85 Reactor Facility, Rocket dyne 
Division. Rockwcll!ntcrnational Corporation. Santa Susana. California, December 1986. 
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Alpha and beta-gamma scans or the interior of the building identified two areas or 
elevated alpha activity on the floor of the reactor bay. The areas did not exceed "release 
guidelines ... but according to the report, Rockwell elected to perform additional remedial 
action to ensure that residual contamination \\as "as low as reasonably achievable." 
Surface contamination levels on 56 random floor and lower wall grid blocks contained 
non-removable activity. as well as removable activity. The total alpha activity range 11·om 
the minimum detectable activity of I I dpm/1 00 cm2 to 460 dpm/1 00 cm2. The 
removable alpha activity ranged hom a minimum detectable activity of 3 dpm/1 00 cm2 
to 14 dpm/1 00 cm2. Total beta activity ranged ti·om a minimum detectable activity of 
400 dpm/1 00 cm2 to 4,900 dpm/1 00 cm2. removable beta activity ranged fl·om 7 
dpm/100 cm2 to 12 dpm/100 cm2. 

In addition. radionuclides in trace amounts were identified in several samples of dust 
residues. One sample collected along the west wall ledge indicated the presence of Co-
60. Cs-137. Eu-152. Eu-154, and lJ-238. Two paint samples were collected it-om the 
reactor bay and one sample contained Cs-137 and U-238 in trace amounts. A smear from 
the sink trap of the control room lavatory had no detectable radionuclides. Concrete 
chips taken tl·om the ""scabbled" area of the Reactor Bay contained II pCi/g of Eu-152.40x 

The exposure rate levels in Building 4093 measured by ORJ\U personnel ranged from 12 
to 18 ~R/hr. A review of the gamma spectra collected at each exposure rate 
measurement location in Building 4093 identified the presence of Co-60 and Eu-152 in 
the elevated exposure rate areas. These areas were attributed to the close proximity of the 
hot spots tt·om the seabbled tloor. 

Surface measurements of the exterior of the building found no locations of elevated direct 
radiation levels within I 0 meters of the buildings, parking lots. and access roads or 
drainage ditches. Exposure rates measured at one meter fl·om the ground surface at the 
soil sampling locations ranged fl·om 16 to 18 ~tR/hr. The six random soil sampling 
locations around Building 4093 contained radionuclide concentrations "typical of 
concentrations in four baseline samples collected offsite.'' 409 

The survey concluded that the L-85 reactor building (4093) had been remediated to the 
existing Nuclear Regulatory Commission criteria with the exception of exposure rate 
criteria. The Nuclear Regulatory Commission guidelines are presented in the table 
below. 

1986 Nuclear Regulatory Commission Contamination Limits 

Average Maximum Removable 
Beta-Gamma Emitters 1,000 dpm/100 cm2 3,000 dpm/100 cm2 200 dpm/1 00 cm2 
Alpha Emitters 5,000 dpm/1 00 cm2 15,000 dpm/1 00 cm2 1 ,000 dpm/1 00 cm2 

408 Oak Ridge Associated Universities, Confimwtory Radiological Sun'ey of the L-85 Reactor Facility, Rocketdvne 
Division, Rod'We!llnternational Corporation, Santa Susana. California, December 1986. 
409 Oak Ridge Associated Universities, Confimwtory Radiological Survey of" the L-85 Reactor Facili(v. Rocketdyne 
Division, Rod.'We!llnternational Corporation, Santa Susana, California, December 1986. 
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The survcv summarized that restoration of the remediated area would reduce the 
exposure r;te to the levels established by a Dismantling Order. -Jiu 

• On March 19. 1987. the Nuclear Regulatory Commission submitted the findings or a 
Nuclear Regulatory Commission inspection to Rockwell InternationaL The inspection 
occurred in September and October 1986. The results of the inspection determined the 
maximum exposure rate to be below the 1987 limit of 5 pR/hr above background. with 
the exception of one location. This area was located in the former Reactor Room where a 
hole had been generated from previous scabbling activities. According to the report. the 
licensee was to conduct additional exposure rate measurements when the hole was fi lied 
with concrete. 

A second inspection took place on March 13. 1987. that included an in-oflice review of 
the findings of a February 3 .. 1987. licensee report. According to the inspection 
summary. as part ofthe decontamination of the facility. a portion of the concrete 1loor of 
Building 4093 was excavated to depths ranging fl·om 2 to 22 inches. For "practical" use 
of the facility. Rockwell International proposed to repair the excavated floor with 
concrete. Following the repair. Rockwell International conducted additional surveys to 
determine the radiation exposure rate. These results were submitted to the Nuclear 
Regulatory Commission on February 3. 1987. According to the inspection report. the 
maximum radiation exposure rate after the hole was filled with concrete was below the 5 
~tR/hr above background at a meter from the tloor surf~1ce. The inspection found that no 
violations or deviations of the Nuclear Regulatory Commission requirements had been 
identified. 411 

• In 1996. Rockwell International performed a survey of various area of Area IV. including 
the Building 4093 leach field. The first leach field sample was collected fi·om an area 
under the joint between the tee litting and the first pipe section. The second sample was 
collected approximately 5 feet "downstream'' at the edge of the exploratory trench. 
Because of the depth of the trench, the soil and gravel mixtures of the leach field were 
raised to the sur1ace for sample collection from the backhoe bucket.412 The report did not 
include any results for the Building 4093 leach field. 

• In 1999, confirmatory samples collected after the removal of the septic tank found no 
detectable activity (limit was 20 dpm/1 00 cm2 for alpha and I 00 dpm/1 00 cm2 for 
bcta).413 

• In 2000. Rocketdyne conducted vegetation sampling in Area IV at the SSFL that included 
Buildings 4093 and 4073. The report summarized that the only radionuclide found in the 
vegetation samples was naturally occurring K-40. The report stated that no man-made 
radionuclides were found in either on- or off-site vegetation samples. The report 

410 Oak Ridge Associated Universities, Confirmatorv Radiolo~ic:a! Survcv of the L-85 Reactor Facility. Rocketdvne 
Division. Rockwell International Corporation, Santa Susana, California, December 1986. 
411 Letter from Frank Wenslawski (NRC Region V) to Herbert Berkow, Closeout Inspection frJr Rockwell 
International L-85 Reactor. Docket No. 50-375. March 19, 1987. 
412 Rockwell International, Area IV Radiolo~ical Characterization Sun'eV. Final Report, Volume 1, A4CM-ZR
OO II, August 15, 1996. 
413 Boeing Radiation Survey Reports, L-85 Facility Septic Tank Area, July and September 1999. 
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provided minimum detectable activities of various radionuclides tl·01n the sample 
(ENVOO I 02) collected ncar Buildings 4073 and 4093. These were Mn-54 at 0.0467 
pCi/g. Co-60 at 0.0699 pCi/g. Cs-137 at 0.0606 pCi/g. Eu-155 at 0.0887 pCi/g. Pb-21 0 at 
0.434 pCi/g. and Ra-226 at 0.794 pCi/g.414 The report did not provide an approximate 
location of the sample taken ncar Buildings 4093 and 4073. 

Radiological Usc Authorizations: On January 5, 1972, the Atomic Energy Commission 
granted A1omics International Facility License No. R-118. authorizing Atomics International to 
possess ''11d operate the L-85 Nuclear Examination Reactor at power levels up to 3 kW (thermal). 
In additiun to issuing the license. the Atomic Energy Commission also amended Indemnity 
Agreement No. B-13 to in:.::lude the L-85 Reactor. The license authorized the North American 
Rockwell Corporation to possess and operate the reactor as a utilization facility. and to receive. 
possess :md usc up to 830 grams of contained U-235 in connection with the operations of the 
reactor. Additionally. the license permitted the North American Rockwell Corporation to 
possess. but not to separate. such byproduct material that has been produced or as may be 

d l b . I. I -ll~ pro ucc( y operation o t 1c reactor. -

Fonner· Radiological Burial or Disposal Locations: None. 

Aerial Photographs: Aerial photographs do not show any disturbances near Building 4093. 
with the exception of a \Vater pipeline that crosses near the site from I i 11 Street to Building 4003. 
In add ilion. 1995 aerial photographs show an area of disturbed ground at what is thought to be 
the f(mncr leach field location southwest of the building f()Lindation. The area of disturbed 
ground is vegetated by 2005.416 

Radionuclidcs of Concern: Reactor fuel for the L-85/ AE-6 reactor consisted of U-235 (93.11% 
enrichment). dissolved as uranyl sulfate in 12.5/ of 0.35 molar H2S04 solution.m As a result. 
the radionuclides of concern are xcnon-135. Co-60, Cs-137, Eu-152. Eu-154, Sr-90. U-238 and 
U-235. All radionuclides of concern listed arc included in the August 2009 Final Field Sampling 
Plan for the Santa Susana Field Laboratory radiological background study. Table 3.3 presents a 
summary of contaminants of concern. 

Drainage Pathways: Surface drainage extends from the northeast side of the building next to 
the retaining wall to southeast and then flows southwest toward the paved area southwest of the 
building. The drainage likely continues to the ditch located along the roadway leading to 
Building 4093 and then flows southeast toward G Street where the flow continues down G Street 
to I i 11 Strcet.-1 18 

Building 4093 was connected to a sanitary leach field that was removed in 1999.419 During a 
1996 Area IV survey of Building 4093 an exploratory trench in the expected area of the leach 
field uncovered a 4-inch diameter clay pipe supplying the leach field at a depth of approximately 

414 Boeing, RDO 1-152, Site Environmental Report for Calendar Year 2000, DOE Operations at the Boeing 
Company Rocketdyne Propulsion & Power, September 2001. 
415 United States Atomic Energy Commission, Docket No. 50-375 Facility License No. R-118, January 5, 1972. 
416 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
417 Atomics International Document, AI-70-73, "Safety Analysis Report for L-85 Nuclear Examination Reactor," 
November 25, 1970. 
418 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
419 Boeing Radiation Survey Reports, L-85 Facility Septic Tank Area, July and September 1999. 
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4 feet below ground surl~1cc. The pipe connected to a 90-dcgrcc clay pipe elbow angled down. 
The elbow connected to a tee pipe section that \Vas positioned transverse to the supply pipe. One 
end of the tee was plugged. Extending horizontally fl·om the other end of the tee across the top 
of the leach liekl on a bed of gravel was a row of butt-end clay pipe sections about 8 inches 

-CIJ long. 

The leach lield was reported to comprise 234 total linear feet. receiving flow from a 750-gallon 
septic tank associated with Building 4093. The leach field was located approximately I 00 feet 
south of Building 4093.4c1 

Radiological Contamination Potential: The preliminary MARSSIM Classification f'l)r the 
Building 4093 area is Class I because of the building's previous site usc. known radiological 
use. and previous incident reports. 

Recommended Locations for Soii/S1~diment Sampling: Plate I and Figure 2.2 provide a 
convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4093 area. Building 4093 served as the 
AE-6 and L-85 reactor facility. Consequently, potential radioactive material migration via 
surface water flow or airborne release fl·om this facility may afJcct the Building 4093 area. 
Previous characterization studies for the Building 4093 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4093 area. This includes the following 
Building 4093 areas: 

• The location of the sanitary leach field. Building 4093 was connected to a sanitary leach 
field that was removed in 1999.421 If radioactive materials were released into the septic 
system, residual contamination above background values may exist in the materials 
surrounding the former leach field. The sampling should include the former location of 
the 4-inch diameter clay pipe supplying the leach field at a depth of approximately 4 feet 
below ground surface.423 The leach field was reported to comprise 234 total linear feet, 
receiving flow fl·om a 750-gallon septic tank associated with Building 4093. The leach 
field was located approximately I 00 feet south of Building 4093. 4~4 

• The former location of the 4-inch vitrified clay pipe leading from the west corner of the 
building to the sanitary sewer. It is possible this line is part of the line that led to the 
former leach field. If radioactive materials were released into the septic system. residual 
contamination above background values may exist in the materials surrounding the 
former pipe. 

420 Rockwell International. Area IV Radiological Characterization Survey, Final Report. Volume 1, A4CM-ZR-
0011, August 15. 1996. 
4c1 MWH, DOE Leach fields (Area IV AOC) RCRA Facility lm·estigation Report. Santa Susana Field Laboratory. 
Ventura Countv, California, Draft, October 2003. 
4cc Boeing Radiation Survey Reports. L-85 Facility Septic Tank Area, July and September 1999. 
423 Rockwell International, Area IV Radiological Characterization Sun'(cy. Final Report, Volume 1, A4CI\1-ZR
OOI I, August 15, 1996. 
4c

4 MWH, DOE Leach fields (Area IV AOC) RCRA Facility Investigation Report, Santa Susana Field Laborato1y, 
Ventura County, California, Draft, October 2003. 
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• The drainage area on the northeast side of the building. Surface drainage extends from 
the northeast side of the building next to the retaining wall to southeast and then flows 
southwest toward the paved area southwest of the building.-lc:i If radioactive materials 
were released to surface at or around Building 4093. residual contamination above 
background values may exist in the soils surrounding the surface drainage areas within 
the Building 4093 area. 

• The east side ofthc building \\here gamma radiation was found to be 1.000 mr/hr on the 
ca-,t side of the building directly opposite the core. In order to determine the need f(x 
access restrictions in the area surrounding Building 4093, a radiation survey of the 
perimeter of the 1\ F-(J reactor was conducted on August 13. 1970. The reactor was at a 
power level of 2 k W. and \\as operating with the shield doors on the east side open and a 
plastic Lucite rod. approximately 6 feet long. inserted in the one-inch diameter beam 
huk. Gamma radial ion measured 1.000 mr/hr on the cast side of the building directly 
opi;ositc the core .~n The research team has been unable to determine if the building 
operated with the shield doors open Jl·cquently. If the shield doors \\ere opened 
li·cqucntly during reactor operations. it is possible that residual contamination above 
background values may exist on the cast side ofthc former building. 

• The location of the former 750-gallon septic tank. If radioactive materials were released 
into the septic system. residual contamination above background values may exist in 
materials surrounding the former septic tank. 

2.2.5 Building 4123 Area 

Note: To date. the research team has located limited historical documents relating to the 
construction and operation of Building 4123. As a result, the information provided below is 
limited. 

Site Description: The Building 4123 area includes Building 4123 and the surrounding area. 
Located north of I i 11 Street. Building 4123 was a small above-ground concrete block structure 
constructed sometime between 1957 and 1962.427 Surrounding buildings include Building 4073, 
discussed above, and Buildings 4643 and 4793, discussed below. Figures 2.2.5a through 2.2.5d 
provide a current photograph and the best available building-specific drawing(s) that the research 
team could find. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4123 was a small above-ground concrete block structure with two 
steel-lined concrete wells (6 feet deep and 2 feet wide) in the floor.'m Additional information 
regarding the building features were not located. 

Former Usc(s): Constructed sometime between 1957 and 1962, Building 4123 was used for the 
temporary storage of radiological waste material associated with the operations of Building 

4
:'

5 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
426 Johnson, 8.1., Internal Letter Re: Radiation Survey of the AE-6 Reactor, Building 093, August 13, 1970. 
427 Rockwell International, AI-ERDA-13159, ''KEWB Facilities Decontamination and Disposition Final Report," 
February 25, 1976. 
428 Rockwell International, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final Report," 
February 25, 1976. 

93 
Redacted 



Santa Susana Field Laborator;. 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-5A 

----------------- -------
Octohu 2012 

4073. the KEWB reactor building. This included the storage of uranyl sult~ltc and mixed fission 
-L~9.--UO ._ products. 

The building was demolished in 1975 as part of the decontamination and disposition of KE WB 
facilities. and was completely removed. including foundations and storage pits. Prior to D&D. 
the building was surveyed and found free of contamination. Several small casks stored in the 
h1cility were sent to the RMIIF for future usc.4

-'
1 Information indicating hmv the storage pits 

were demolished and with \vhat materials the storage pits were backfilled could not be located. 
On March 3. 1976. the ERDA released the land on \\ hich Building 4123 had been located for 
unrestricted usc. 4 '~ 

Information from Interviewees: Interviewee 5 had extensive knm\ ledge on the operations of 
the KEWB and Building 4123. Interviewee 5 served as the responsible engineer for the KEWB 
and was one of three operators that ran the reactor. The following arc excerpts from that 
interview: 

When the fuel was drained out of the reactor it went into the below-grade drain tank. We 
also had precipitate material in the lines and we did some chemical 1lushing to try and 
recover the precipitate material. That process generated a lot of liquid that ended up 
getting stored in glass carboys. We would flush the pipes and drain the rinse into the 
carboy containers. The containers were stored outside Building 41 ::!3 across fi·01n the 
KEWB reactor building_ Building 4123 had two underground cells or holes in the ground 
- two concrete-line holes in the ground. A.nd over in that area is where we stored all 
those bottles of I iquid. Did some of it leak out onto the ground? Probably some. I would 
guess. but probably not a signification amount ... 

. . . llalfway through the KEWB program we changed the reactor vessel shape. We took 
the original 12-inch spherical vessel out and replaced it with a 12-inch cylindrical vessel. 
We cut the spherical vessel out and stored the reactor in Building 4123. which was a 
storage building designed for holding the reactor vessel. It was highly radioactive. highly 
contaminated. We all received significant radioactive exposures, getting our yearly dose 
just taking that spherical vessel out and moving it to storage ... 

_ .. The primary thing that went in Building 4123 was the first KEWB reactor. l"m sure 
some of that liquid that we drained out from tlushing the pipes was probably stored inside 
as well. although most of it was stored outside the building. One thing I would look at is 
the underground part of Building 4123 because I don"t know what they did with it in the 
D&D process. Building 4123 was not very big. maybe 8 feet by 8 feet or 8 feet by I 0 
teet. It was a small building. It was strictly a storage building and was built specifically 
to hold the first KEWB reactor when it was removed from the reactor building. There 
were two below-grade. concrete-lined cells. The cells were cylindrical and about 2 feet 
in diameter. Because the reactor was maybe a foot in diameter, the 2-foot diameter cells 
held the reactor vessel easily ... 

429 Author unknown, Vanowcn and SSFL Operations 1959, Laboratory Status Reports, undated. 
410 Rocketdyne Report, NOO I EROOOO 17, "Nuclear Operations at Rockwell's Santa Susana Field Laboratory - A 
Factual Perspective," September 1991. 
431 Rockwell International, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final Report," 
February 25, 1976. 
412 Stamp, Stanley, Letter Re: "Decontamination and Disposition of ERDA Facilities," March 3, 1976. 
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... As I recall, \\e never had a spill outside the building, but I would check the area at 
13uilding 4123 where the glass carboy containers were stored outside.'" I think it would 
be prudent to reexamine Building 4123 ... 

. . . The carboys were stored temporarily at Building 4123. but eventually it was all sent to 
RMHF. 

At Building 4123. some carboys. the '"hotter" ones. were probably stored in the building. 
Bu: most \\ere stored outside on an asphalt pad on the southern side of the building. near 
the road. I am not 5ure how long the bottles were stored here. That would be something 
log hooks \\<)uld be <lbk to tell you. The draining occurred before the spherical reactor 
\cssel was removed. so it would have been sometime in the early- to mid-1959. I don't 
t::ink you will sec <lny re:.idual contamination from this area. hut it would be something to 
l<h)k at. .. 

Radiolo~ical Incident Reports: There have been no incident reports associated with the 
operatioris in 13uilding 4123 located to date. 

Current Usc: J\s indicated above. Building 4123 \vas demolished in 1975. The entire building, 
includinu. foundations. V\as rcmovcd.~ 31 The ERDA released the land on vvhich Building 4123 
had bcc1~ located and the surrocmding area for unrestricted use in 1976.'m L 

Previous Radiological Inwstigation(s) and Decontamination/Cleanup of Rclcasc(s): !\ 
chronology of radiological investigations at this building is as follows: 

• In 1975, Rocketdyne performed a final radiological survey during D&D of the KEWB 
facilities. including Buildings 4073.4123,4643. and 4793. and published the results in a 
final D&D repot1 in 1976.43 c' According to the report. Rocketdyne surveyed Huilding 
c1123 and found the building to be free of contamination. The survey found that all 
remaining surfaces of Building 4072 were decontaminated h) levels as low as reasonably 
achievable. and in all cases below the 1975 levels for future unrestricted use (removable 
contamination of 20 dpm/1 00 cm2 a or I 00 dpm/1 00 cm2 0). The survey concluded that 
the site \\as fi·ee of radioactivity except for normal background. 

• In July 1975, Rocketdyne performed a surface scan of the KEWB site, including 
Buildings 4073, 4123. 4643. and 4793, to validate that no radiological contamination 
remained.'n 7 The survey found no levels of beta-gamma surface contamination above the 
measured background (0.15 ~ 0.25 mrad/hr) in 1975. 

4.u It is important to note the interviewee did not provide a specific location for where the glass carboy containers 
were stored outside of Building 4123. 
434 Rockwell International, AI-ERDA-13159, "KEWB facilities Decontamination and Disposition Final Report," 
February 25, 1976. 
435 Stamp, Stanley, Letter Re: "Decontamination and Disposition of ERDA Facilities," March 3, 1976. 
436 Rockwell International, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final Report," 
february 25. 1976. 
437 Letter from R.K. Owen (Rockwell International) to R.J. Tuttle, "Radiation Survey - T073 (KEWB) Site," July 
17, 1975. 
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• In May 1983. Argonne National Laboratories performed a post remediation radiological 
survey to verify that the site was free of radioactivity except for normal backgrouml.~:;x 
The survey performed a surface scan to determine the ambient gamma exposure rate and 
low-level radiation level. Also soil samples were collected and analyzed for gamma 
radiation and uranium. The survey found no measurements above 1983 background 
levels. Argonne National Laboratories determined that background is relatively high ( 40 
pR/hr and 8.000 cts/min) due to the "'shine"" ti·om nearby Buildings 4021 and 4022. The 
report did not provide any sources for this summary of background levels. The survey 
concluded that the site could be released for unrestricted usc. 

• In August 1988. Rocketdync performed a surntcc scan between the KEWB facilities and 
the RMHF measuring ambient gamma exposure rate to ensure no contamination existed 
as a result of radioactive materials movcment.~39 The mean exposure rate was 17.4 ± 
0.96 ~tR/hr (-0.2 ± 0.96 pR/hr when corrected f(Jr background). And background was 
measured as 17.0 ~tR/hr. The acceptable limit was 5.0 pR/hr above background. As a 
result. the survey results \\ere below the 1988 acceptable limits. The findings are 
inconsistent with the findings of the Argonne National Laboratories report that 
determined background levels to be 40 ~tR/hr. The August 1988 report did not provide 
any comparison of findings with previous reports to provide any reasons for the 
discrepancy.4~0 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: Building 4123 included two steel-lined 
concrete wells (6 feet deep and 2 teet wide) in the floor that were used for the temporary storage 
of radiological waste material associated with the operations of Building 4073.441 As indicated 
above. the research team did not locate any information to indicate how the wells were treated 
during the D&D of KEWB facilities. It was noted the building was completely removed. 
. I d. t· d . 4~ o JJ1C u mg oun attons. ~ 

Aerial Photographs: Aerial photographs do not show any disturbances ncar Building 4123, 
with the exception of a water pipeline that crosses ncar the site from I i 11 Street to Building 4003. 
The presence of Building 4123 is difficult to discern in early photographs ( 1957 through 1965); 
however. the building is visible in 1967 aerial photographs. The building appears to remain in 
1972. but is no longer visible in 1978 photographs.443 

~'x Argonne National Laboratory Report, no document number, "Surplus Facilities Management Program, Interim 
Post Remedial Action Survey Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa Susana Field 
Laboratory, Rockwell International, Canoga Park, California," May 1983. 
m ETEC Document, GEN-ZR-0009, "Radiological Survey of the T5 13 Parking Lot; Old R/ A Laundry Area; Plot 
333; and Areas Between the SRE to RMHF, and KEWB to RMHF," August 26, 1988. 
~~0 Argonne National Laboratory, "Surplus Facilities Management Program, Interim Post Remedial Action Survey 
Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa Susana Field Laboratory, Rockwell 
International, Canoga Park, California,'' May 1983. 
~~~ Rockwell International, AI-ERDA-131 59, 'XEWB Facilities Decontamination and Disposition Final Report," 
February 25, 1976. 
442 Rockwell International, AI-ERDA-131 59, ''XEWB Facilities Decontamination and Disposition Final Report," 
February 25, 1976. 
~~ 3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Radionuclides of Concern: Reactor fuel fix the KEWB reactor was U-235 dissolved as uranyl 
sulfate in solution. Based on radiological investigations and historical documents, the 
radionuclidcs of concern include Co-60. Cs-137. Eu-152. Eu-154. Eu-155, Mn-54. Pb-210. Ra-
226. Sr-90. U-235 and U-238.444 All radionuclides of concern listed arc included in the August 
2009 Final Field Sampling Plan for the Santa Susana Field Laboratory radiological background 
study. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Drainage at the site is to the south-southwest to a '"paved ditch .. adjacent 
to a dirt wad.4

-l:i The Building 4093 leach field \Vas located cast of Building 4123. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building -l123 area is Class I because of the buildings purpose as a temporary radioactive waste 
storage L1cility. the location of the building within ETEC. and its proximity to Building 4073. 

Recommended Locations for Soil/Sediment Sampling: Plate 1 and Figure 2.2 provide a 
convenient reference for the following recommendations. 

Due to the storage of the first KEWB reactor and the storage of radioactive materials at and 
around Building 4123. there is a possibility of elevated radionuclidc concentrations in soil. 
Therefore. additional characterization is recommended for the Building 4123 area. This includes 
the following Building 4123 areas: 

It is recommended that sampling at the Building 4123 area be included in the Building 4073 
sampling plan. 

• The former Building 4123 footprint. As indicated by an interviewee, Building 
4123 had two concrete-lined holes in the ground that were used to store containers 
containing radioactive fuel and the original 12-inch spherical reactor vessel. It 
was highly radioactive. highly contaminated. The primary thing that went in 
Building 4123 was the first KEWB reactor. Additionally, the interviewee 
indicated that the "hotter .. carboys were probably stored in Building 4123. As a 
result of these storage operations, it is possible residual contamination above 
background values may exist in the materials surrounding the former Building 
4123 footprint. 

• The outside storage area located south of the building where carboys containing 
radioactive material were stored prior to being transported to the RMHF. 
According to an interviewee with knowledge ofthe KEWB reactor operations. the 
carboys were stored temporarily outside on an asphalt pad on the southern side of 
the building, near the road. The interviewee indicated that leaks would have been 
possible during these storage activities. As a result, it is possible residual 
contamination above background values may exist in the materials surrounding 
the former outside storage area. 

444 Rocketdyne Report, NOO I EROOOO 17, "Nuclear Operations at Rockwell's Santa Susana Field Laboratory - A 
Factual Perspective," September 1991. 
445 Atomics International, Drawing 303-00C-C2, Misc. Paving, Patching & Drainage Improvements- KEWB, Date 
illegible, circa 1969. HDMSE00457545. 
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2.2.6 Building 4453 Area 

Site Description: Located approximately I 65 feet southeast of Building 4093. the L-85 reactor. 
the Building 4453 area comprises Building 4453 and the land surrounding it located on I I th 
Street. Building 4453 was constructed in approximately I 958 and consisted of a steel frame 
covered in sheet meta1.~ 1 r, Buildings 4093. 4083/4 I 03. and 4074 arc located northwest of 
Building 4453 and have been discussed above. Figures 2.2.6a through 2.2.6c provide a current 
photograph and the best available building-specific drawing(s) that the research team could find. 
Plate I presents a summary of all identi lied features for this site. 

Building Features: Very little information has been located regarding the building !Catures of 
Building 4453. As indicated above. Building 4453 consisted of a steel fl·ame covered in sheet 
metal. The building appears to have been a single room. A I 986 inspection of the L-85 reactor 
by the NRC indicates that Building 4453 was used for measuring background for facilities 
associated with L-85 reactor operations. Background levels at Building 4453 were measured at 
11.9 ~tl~/hr. The building was reported to have a similar construction history as Building 4093, 
l I d I . 1· I d d' . . I 447 -I-IX Jut 1a no 11story o non-sea e source ra Ioactive matena use. ~ 

Former Use(s): Building 4453 \\as constructed between August 1957 and August I 959. and 
appears to have served as the fuel handling building for the L-85 reactor, Building 4093.44

') The 
fuel for the L-85 reactor consisted of uranyl sull~1te. Ownership of Building 4093 was 
transferred fl·om AEC to Rockwell in 1972. and the NRC licensed the facility on January 5. I 972 
under license R-118 Docket No. 50-375. The documents do not provide information to indicate 
Building 4453 was included in the license. It should be noted: however, that the license allowed 
the storage of200 grams ofU-235 \vithin a metal safe in Building 4093. ''Fissile materials. other 
than the fuel solution in the reactor and what is stored in the metal safe. must be stored in 
approved safe-geometry containers in an array no more reactive than authorized f(x the 
containers.'' Documents do not provide the location of these storage containers. It is possible 
these materials were stored in Building 4453.450 

In 1984, the building is listed as a neutron radiography storage building.451 Documents relating 
to the dismantling of Building 4453 could not be located; however. a February 1987 radiation 
survey for license termination noted that Building 4453 was being used as a storeroom. 
According to an April I 987 Site Consolidation Assessment, Building 4453 was going to be used 
to store tools and materials from Building 4064.452

A'iJ Building 4093 was released for 

44
" Atomics International Document, AI-70-73, Sa{etv Ana!vsis Report j(Jr L-85 Nuclear Ewmination Reactor. 

November 25. I 970~ 
447 Rocketdyne Report NOO I SSR I 40087, Radiation Sun·ey for Release f(n~ Unrestricted U\'C L-85 Reactor 
Facilitv. March 6, I986. 
448 Ga~cia, E.M, NRC Rockwell International Research Reactor L-85 Inspection. December 2, I 986~ 
44

" Rocketdyne Report NOO I SSR 140087. "Radiation Survey for Release for Unrestricted Use - L-85 Reactor 
Facility," March 6, 1986. 
450 Skoholt. Donald, North American Rockwell Corporatio, Docket No. 50-375. Facilitv License No R-118, January 
5, I972. 
451 Olson, P, et. al, GEN-ZR-0002, CERCLA Program Phase II- Site Characterization, May 29, 1987. 
452 Energy Technology Engineering Center, Site Consolidation Assessment, April I 6, I 987. 
453 It is important to note that HGL did not locate any references to Building 4453 in the documents cited by the May 
2005 HSA, particularly those relating to the NRC license assigned to the L-85 reactor. 
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unrestricted use by NRC and the NRC license terminated March 19. 1987. The research team 
assumes Building 4453 was also released at this time.4

'
445

' 

Information from Interviewees: There have been no interviews with persons familiar with the 
operations at Building 4453 to date. 

Radiological Incident Reports: There have been no incident reports associated with the 
operations in Building 4453 located to date. 

Current Usc: The building was demolished sometime between October 1988 and June 1995. 
although the exact date of demolition is unknown. The concrete foundation of the building 
remains present at the site today. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Relcasc(s): A 
chronology of radiological investigations at this building is as folkms: 

• In 1985. Rocketdyne conducted a final radiological survey. releasing the tina! report in 
f\1arch 1986. (The survey included buildings 4073. 4074. 4083, 4084, 4093. 4453 and 
4453). Because non-sealed radioactive materials \\ere not reported to have been used in 
Building 4453. the survey applied reduced sampling with a ]-square meter sample being 
measured from every other 9-square meter grid. rather than every 3-squarc meter grid:1'

11 

Average contamination measurements were taken with an alpha (Ludlum Model 43-1 or 
equivalent) or beta (Ludlum. Model 44-9 or equivalent) probe. The survey included a 
reduced inspection plan after a I 00% floor survey conducted before and after the floor 
tile was removed found no radioactive contamination. The maximum average alpha 
detected was 17.2 dpm/1 00 em~ (limit is 5.000 dpm/1 00 cnY:>) and the maximum average 
beta detected was I. 987 dpm/1 00 cm2 (limit is 5.000 dpm/1 00 cm2

). The results were 
reported in the report as a summary of survey results for Buildings 4083, 4074. and 4453. 
As a result. the same results apply to all three buildings: however. it is uncertain whether 
these results arc a true reflection of the conditions at Building 4453. 

According to the report, the limits for the release for unconditional usc of Building 4453 
were taken from the U.S. Nuclear Regulatory Commission Regulatory Guide 1.86 and 
the U.S. Nuclear Regulatory Commission Dismantling Order. Docket No. 50-375. The 
report indicated that these criteria were in agreement with the guidance found in the 
January 1985 version of the American National Standards Institute/Health Physics 
Society Standard ANSI N 13. 12, and in the DECON-1 document issued by the State of 
California in 1977. 

The maximum average ambient exposure rate for three buildings including Building 4453 
was originally found to be 23.1 ~tR/hr (limit is 18.9 ~tR/hr). It is important to note the 

454 Remley, M.E., Summary Report of Ambient Exposure Rate Measurements at the L-85 Research Reactor Facility 
After Repair of Concrete Floor, February 1987. 
455 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of'Arca IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005. 
456 Rocketdyne, NOO I SSR 140087, "Radiation Survey for Release for Unrestricted Use - L-85 Reactor Facility," 
March 6, 1986. 
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findings \\ere the average of the three bu i !dings. The report docs not provide the findings 
of each building individually. The report summarized that the ambient exposure rates 
over the limit \\ere attributed to the nearby RMHF and were reported to not represent 
residual contamination. Additionally. the survey 1ound that measured radiation levels 
\vcrc below acceptable limits. making the site acceptable l()r unrestricted usc. 

• A December 2. 1986. Nuclear Regulatory Commission inspection report states that 
Building 4453 was used by Rocketdyne to determine background levels J(x comparison 
with surveys being conducted at Building 4093. According to the report. the background 
levels measured by Rockctdyne at Building 4453 \\ere 11.9 ~tR/hr.4 -; 7 

Radiological Usc Authorizations: None. 

Former Radiological Burial o1· Disposal Locations: None. 

Aerial Photogntphs: There arc no disturbances surrounding Building 4453 between August 
1959 when the building first appears and October 1988 when the building is last visible in aerial 
photographs. Aerial photographs after 1988 show a concrete foundation to still be present at the 
Building 4453 location.m 

Radionuclides of Concern: Building 4453 was located outside the restricted area surrounding 
the L-85 reactor and was reported to have had no history of non-sealed source radioactive 
materials use.4

:i'J However. documents indicate the building served as the fuel handing f~1cility 
for Building 4093. Accordingly, the contaminants of concern arc Co-60. Cs-13 7. Eu-152. r::u-
154, Sr-90, U-238 and U-235. All radionuclides of concern listed are included in the August 
2009 Final Field Sampling Plan for the Santa Susana Field Laboratory radiological background 
study. Table 3.3 presents a summary of contaminants of concern.460 

Drainage Pathways: the research team has not located any drainage pathways in the area at or 
surrounding Building 4453. 

Radiological Contamination Potential: The preliminary MARSSlM Classification for the 
Building 4453 area is Class I. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.2 provide a 
convenient reference for the following recommendations. 

Because the building is stated to have served as a fuel handling facility for Building 4093, there 
is a possibility of there being elevated radionuclide concentrations in soil. Therefore, additional 
characterization is recommended for the Building 4453 area. This includes the following 
Building 4453 areas: 

457 Garcia, E.M., Nuclear Regulatory Commission Inspection, Rockwell International Research Reactor L-85, March 
13. 1987. 
458 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
459 Murphy, G.L., Confirmatory Radiological Survey of the L-85 Reactor Facility, Final Report, December 1986. 
460 Rocketdyne Report NOO I SSR 140087, "Radiation Survey for Release for Unrestricted Use - L-85 Reactor 
Facility," March 6, 1986. 
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• The former Building 4453 footprint. The building was demolished sometime between 
October 1988 and .I unc 1995. The concrete foundation of the building remains present at 
the site today. Because the exact nature of the operations of the building as a fuel 
handling facility is unknown. it is possible residual contamination above background 
values may exist at and near the Building 4453 f(Jotprint. 

2.2.7 Site 4633 Area 

Note: Documents relating to the construction and operation of Site 4633 are limited. 

Site Description: The Site 4633 area was located northeast of Building 4083/4103 and included 
Site 4633 and the surrounding area. The building was reported to have been constructed prior to 
1962. Plate I presents a summary of all identified features for this site. 

Building Features: No information was located. 

Former Use(s): According to a June 1978 plot plan of the SSFL. Site 4633 served as the reactor 
cooling \\ater pad. The research team has been unable to locate any inf(Jrmation regarding the 
operations associated with Site 4633. Site 4633 was demolished in the late 1980s.-+61 

Information from Interviewees: There have been no interviews \vith persons familiar with Site 
4633 operations to date. 

Radiological Incident Reports: There have been no incident reports associated with the 
operations at Site 4633 idcnti fied to date. 

Current Use: Site 4633 was demolished in the late 1980s. Based on avai !able information, the 
dimensions ofthe excavation made during building demolition are unknown. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 
Radiological surveys specific to Site 4633 have not been conducted: however. studies have been 
conducted at Building 4083/4103. The results of those surveys arc presented in Section 2.2.3. 
above. 

Radiological Use Authorizations: None. 

Former Radiological Burial or Disposal Locations: None. 

Aerial Photographs: Aerial photographs do not show enough detail to see the structure referred 
to as Site 4633. The only notable features near Site 4633 include a water pipeline that crosses 
the site from Iih Street to Building 4003.462 

Radionuclides of Concern: There have been no radionuclides of concern identified at the Site 
4633 area. 

461 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura County, California, Volume 2- Area IV Site Summaries, May 2005. 
462 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
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Drainage Pathways: The research team did not locate any information regarding the drainage 
pathways at Site 4633. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the Site 
4633 area is Class I because there is so little information known about Site 4633. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.2 provide a 
convenient reference fiJr the following recommendations. 

Because there is such limited information on the use and operations of Site 4633. as \\ell as the 
site's proximity to Building 4093. there is a possibility of elevated radionuclide concentrations in 
soil. Thercf()JT. additional characterization is recommended for the Site 4633 area. This 
includes the following Site 4633 areas: 

• The Site 4633 footprint. Because the exact nature of the operations of Site 4633 is 
unknown. it is possible residual contamination above background values may exist at and 
ncar the Site 4633 footprint. 

2.2.8 Building 4643 

Note: Limited documents relating to the construction and operation of Building 4643 have been 
located. 

Site Description: The Building 4643 area comprises Building 4643 and the surrounding area. 
Other buildings in the vicinity were part of the KEWB reactor facility and included Buildings 
4073 and 4123. discussed above. and Building 4793, discussed below. No as-built drawings 
were located tor Building 4643. Figures 2.2.8a through 2.2.8d provide a current photograph and 
the best available building-specific drawing(s) that the research team could find. Plate I presents 
a summary of all identi ficd features tor this site. 

Building Features: Building 4643 was a small mechanical building with a 60-ft1ot exhaust 
stack that had a 2.000-cubic foot per minute blower system. The building was connected to a 
300-gallon underground storage tank that was connected to Building 4073 and held radioactive 
gases released from the core for a half-life period prior to expelling the exhaust to the 
atmosphere.-+6346-+ Other materials within the building included filters. filter bank housing, 
power lines, fire detection equipment. gas lines, vacuum pump. electrical panels, and blower and 
drive motor.465 

Former Use(s): Constructed in the early 1960s, Building 4643 was an exhaust building that 
provided ventilation for the KEWB reactor building. The building was demolished in 1975. 
During demolition a contamination survey of Building 4643 and the associated equipment 
indicated that the floor of the exhaust building was contaminated with removable beta 
contamination levels ofup to 600 dpm/100 cm2

• The exhaust blower and filter plenum were also 

4
"

1 
Rockwell International, A 1-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final Report." 

F cbruary 25, 1976. 
4
',. Atomics International, Document NAA-SR-7300 Special, "Evaluation of the Atomics International Nuclear 

Development Field Laboratory as a Location for Reactor Facilities," May 25, 1962. 
4
"

5 Atomics International, FDP-704-990-002. Dismantling Plan for KEWB Facility (Bldgs 07 3.123 and 793), 
October 17, 1974. 
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contaminated and were removed and sent to the RMIIF f(x disposal. Aller the floor was 
decontaminated by wiping with a caustic solvent. the building was resurveyed and f<.1und to be 
vvithin the .. as low as practicable .. limits set forth in 1975. The building was released to the 
salvage contractor who demolished and removed the remaining structure. including the 60-foot 
exhaust stack. as well as the tanks and their associated till and drain lines. The D&D report 
does not provide information to indicate how the structure and exhaust stack were disposed or if 
they were included in the material that was used as backfill material during the regarding of the 
KFWB t~1cility. It also does not provide information to indicate the dimensions ofthe excavation 
made during building demolition. 4611 ERDA released the land on which Building 4643 was 
located for unrestricted usc on March 3. 1976.~67 

Information from lntct·vicwccs: Interviewee 5 had extensive knowledge on the operations of 
the KEWB facility. Interviewee 5 served as the responsible engineer for the KEWB and was one 
of three operators th<!t ran the reactor. The follmv ing are excerpts ti·om that interview: 

There were r:~c!ioactJvc gases and liquids associated with KEWB. The KEWB did 
generate fission ga~e:,. The fission gases \\ere held in an underground storage tank and 
then vented up a stack alter a decay period. The only contamination that might still 
remain from that \\ ou!d be in the underground storage tank. I don"t know what the status 
or the underground storage tank is after D&D. I don"t know if the tank was dug out 
during the D&O process or not. We had fission gases that were generated and sent to the 
underground tank. Then we had argon-4 I that was generated in the reactor vault. but this 
was not held in the underground tank. it was just vented up the stack. We would have to 
ventilate the room anytime we had to do work in the reactor room because or the 
radioactive argon gas. The fission gases were held in the underground tank and decayed 
for a while and then slowly bled out the stack. 

Radiological Incident Reports: There have been no incident reports resulting from operations 
in Building 4643 identified to date. 

Current Usc: Building 4643 was demolished in 1975 and released for unrestricted use in March 
1976. 46x Aerial photo~raphs do not show any activities in this area. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rcleasc(s): A 
chronology of radiological investigations near this building is as follows: 

• In July 1975. Rocketdyne performed surface scans of the KEWB site to validate that no 
radiological contamination remained. The survey found no levels of beta-gamma surface 
contamination above the measured background in 1975 (0.15 - 0.25 mrem/hr). The 
survey concluded that there was no radiation above 1975 background levels observed 

f' h . 469 away rom t e Site. 

• In 1976, Rocketdyne performed a final radiological survey of the KEWB building and 
support buildings, including Building 4643, during decontamination and disposition of 
the facility. A contamination survey of Building 4643, and the associated equipment 

466 Rockwell International. AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final Report," 
February 25, 1976. 
467 Stamp, Stanley, Letter Re: "Decontamination and Disposition of ERDA Facilities," March 3, 1976. 
468 Stamp, Stanley, Letter Re: "Decontamination and Disposition of ERDA Facilities," March 3, I 976. 
469 Owen, R.K., Letter Re: "Radiation Survey- T073 (KEWB) Site," July 17, 1975. 
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indicated that the floor of the n:haust building was contaminated with removable 
contamination levels of up to 600 dpm/1 00 cm2 beta. The exhaust blower and filter 
plenum were also contaminated. During disposition. the exhaust blower and filter 
plenum were removed and sent to the RMIIF 1(Jr disposal. Rocketdync personnel 
decontaminated the floor by wiping it \\ith a caustic solvent and then resurveyed the 
building. The smear samples indicated contamination of less than 30 dpm/100 cm2 beta 
and less than 5 dpm/1 00 cm2 alpha. The building was completely demolished. including 
the removal of all concrete f()otings and pads. The report included a final survey of the 
entire KEWB area f(JIIowing grading activities. The survey found that all remaining 
surfaces were decontaminated to levels as low as reasonably achievable: in all cases 
below the 1976 levels for future unrestricted usc (removable contamination of 20 
dpm/1 00 cm 2 a or I 00 dpm/1 00 cm2 

f)). The survey concluded that the site was fl-ee of 
radioactivity except for normal backgrouml.~ 7u 

• In May 1983. Argonne National Laboratories performed a post remediation radiological 
survey to vcri(y that the KEWB site was fl·cc of radioactivity except for normal 
background. The survey perfcm11ed a surface scan to determine the ambient gamma 
exposure rate and low-level radiation level. Soil samples were collected and analyzed l()r 
gamma radiation and uranium. The soil samples were taken at four locations around the 
perimeter of the site. Additionally. nine bore holes were dri lied to depths of up to 1\velve 
feet, and sampled in sequential one-foot increments. The report did not include any 
figures to show the locations of the soil samples or bore holes. The report also did not 
include any analytical data or sampling results. 

The survey found no measurements above background in May 1983. According to 
Argonne National Laboratories, background was reported to be relatively high ( 40 pR/h 
and 8.000 cts/min) due to the shine from nearby Buildings 4021 and 4022. The report 
stated that the results of the analyses of soil samples revealed no radionuclide 
concentration above background levels. The survey concluded that the site could be 
released for unrestricted use.471 

• On August 1988. Rocketdyne performed a surface scan of the terrain between the KEWB 
facilities and the RMHF measuring ambient gamma exposure rates to ensure that no 
contamination existed as a result of radioactive materials movement. The mean ambient 
gamma radiation detected was 17.4 ± 0.96 ~tR/hr, with background being 17.0 ~tR/hr. 
The acceptable limit, according to the report, was determined to be 5.0 pR/hr above 
background. meaning the survey results found no contamination above 1988 background 
levels.472 The findings are inconsistent with the findings of the Argonne National 
Laboratories report that determined background levels to be 40 ~tR/hr. The August 1988 

470 Rockwell International. Al-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final Report," 
February 25, 1976. 
471 Argonne National Laboratory, "Surplus Facilities Management Program, Interim Post Remedial Action Survey 
Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa Susana Field Laboratory, Rockwell 
International, Canoga Park, California," May 1983. 
m ETEC, GEN-ZR-0009, "Radiological Survey of the T513 Parking Lot; Old R/A Laundry Area; Plot 333; and 
Areas Between the SRE to RMHF, and KEWB to RMHF," August 26, 1988. 
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report did not provide any comparison of findings with previous reports to provide any 
t' h d" .j]; reasons or t c 1screpancy. · 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: There have been no radiological burial or 
disposal locations identified during the course of Building 4643 operations; hmvever. it is 
important to note that asphalt and concrete Jl·om D&D activities were used as backfi 11 at the site 
in 1975. While the concrete was decontaminated to levels that were "as low as practicable," it is 
uncertain whether these kvcls are in compliance with the requirements ofSB-990. 

Aerial Photographs: It is difficult to discern any features related to Building 4643 in aerial 
photographs . .J 7-+ 

Radionuclidcs of Concern: Reactor fuel for the KEWB reactor was U-235 dissolved as uranyl 
suln1te in solution. As a result. the radionuclides of concern include Co-60. Cs-137. Eu-152. Eu-
154. Sr-90. U-238 and lJ-235.4

Fm All radionuclides of concern listed arc included in the 
August 2009 Final Field Sampling Plan for the Santa Susana Field Laboratory radiological 
background study. Table 3 .. 1 presents a summary of contaminants of concern. 

Drainage Pathways: Drainage at Building 4643 is south-southwest toward a drainage ditch 
located adjacent to the former dirt road leading to the site. A 2-inch drain line also extends fl·om 
this area to areas south-southv\ est. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4643 area is Class l as a result of the use of the building as an exhaust stack for 
radioactive gases. kn0\\11 contamination. and proximity to Building 4073. 

Recommended Locations for Soil/Sediment Sampling: Plate 1 and Figure 2.2 provide a 
convenient reference for the following recommendations. 

Due to the potential of radioactive material migration via surface water flow or airborne release 
from Buildings 4073 and 4643. there is a possibility of elevated radionuclide concentrations in 
soil. Therefore. additional characterization is recommended for the Building 4643 area. This 
includes the following Building 4643 areas: 

It is recommended that sampling at the Building 4643 area be included in the Building 4073 
sampling plan. 

• The former Building 4643 footprint. During demolition, a contamination survey of 
Building 4643 and the associated equipment indicated that the floor of the exhaust 

m Argonne National Laboratory, "Surplus Facilities Management Program, Interim Post Remedial Action Survey 
Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa Susana Field Laboratory, Rockwell 
International, Canoga Park, California," May 1983. 
474 U.S. EPA, Environmental Photographic Interpretation Center Draft Report. March 2010. 
475 It is important to note that Ar-41 is not included in the listing ofradionuclides of concern as a result of its short 
half-life of I 09 minutes. 
476 Rocketdyne Report, NOO I EROOOO 17, "Nuclear Operations at Rockwell's Santa Susana Field Laboratory - A 
Factual Perspective," September 1991. 
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building was contaminated with removable beta contamination levels of up to 600 
dpm/1 00 cnY~. The exhaust blower and filter plenum \vcre also contaminated and \\ere 
removed and sent to the RMIIF for disposal. During the course of building demolition. it 
is possible residual contamination above background values may exist at the former 
building location. 

• The gas line from the 300-gallon storage tank to the former building. The building was 
connected to a 300-gallon underground storage tank that was connected to Building 4073 
and held radioactive gases released fl·om the core for a half-life period prior to expelling 
I h I I 477 -1n '1'1 I 1· I . I 1· t 1e ex aust to t 1c atmosp 1crc. · 1e remova o t 1c ptpe or t 1c passage o 

radioactive gasses through the pipe may have caused possible residual contamination 
above background values along the gas line. 

• As outlined in the sampling recommendations for Building 4073. the ditch adjacent to the 
former dirt road should be sampled. The ditch leads to 1 i 11 Street where the flow of 
drainage proceeds southeast along I i 11 Street to G Street and continues southwest to I i'' 
Street.479 If radioactive materials were released the ground surface ncar Building 4073. 
residual contamination above background values may exist in the materials surrounding 
the ditch. 

2.2.9 Building 4793 

Note: Limited documents relating to the construction and operation of Building 4793 have been 
located. 

Site Description: The Building 4793 area is located within the KEWB facility area, cast of 
Building 4073, and includes Building 4793 and the surrounding area. Building 4793 was a small 
above-ground mechanical building located east of the KEWB reactor building.48° Figures 2.2.9a 
through 2.2.9d provide a current photograph and the best available building-specific drawing(s) 
that the research team could find. Plate 1 presents a summary of all identified features tor this 
site. 

Building .Features: D&D documents describe the building as a sheet-steel electrical control 
building. The building contained the electrical panels, air conditioner. and heater. A pit was 
located in the floor of this building where most of the electrical conduits to the reactor room 
tenninate.481482 

477 Rockwell International, Al-ERDA-13159, .. KEWB Facilities Decontamination and Disposition Final Report, .. 
February 25, 1976. 
47 ~ Atomics International, Document NAA-SR-7300 Special, "Evaluation of the Atomics International Nuclear 
Development Field Laboratory as a Location for Reactor Facilities," May 25, 1962. 
479 Atomics International, Drawing 303-00C-C2, "Misc. Paving, Patching & Drainage Improvements - KEWB," 
Date illegible, circa 1969. HDMSE00457545. 
4so Rockwell International, Al-ERDA-13159, ''KEWB Facilities Decontamination and Disposition Final Report," 
Februaty 25, 1976. 
481 Atomics International, Document NAA-SR-7300 Special, ''Evaluation of the Atomics International Nuclear 
Development Field Laboratory as a Location for Reactor Facilities," May 25, 1962. 
482 Rockwell International, AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final Report," 
February 25, 1976. 
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Former Use(s): Building 4793 housed the heating and air conditioning systems for the KEWB 
reactor building and was constructed in the early 1950s. The building was demolished in 1975. 
During D&D operations. the building \\CIS surveyed and found to be free of contamination. The 
underground electrical wiring to and fi·om the building \vas removed by the salvage contractor. 
The building was unbolted from the foundation and removed tl·om the site and sent to the salvage 
yard. The concrete pad was demolished and removed.4s' The land on which Building 4793 was 
located was released for unrestricted use March 3, 1976. by the ERDA.484 

Information from Interviewees: None to date. 

Radiological Incident Reports: There have been no incident reports relating to the operations 
of Building 4793 identified to dati:. 

Current lise: Building 4 793 wa~ demolished in 1975 and the building's footprint has been 
released for unrestricted usc since 1976.4

x
5 Based on available infcxmation. the dimensions of 

the excavation mud·.: during building demolition are unknown. 

Previous Radiological Inn·stigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological i1wc,tigations in the vicinity ofthis building is as f()llows: 

• In 1975. Rockctdyne pcrlcmncd a final radiological survey of the KEWB building and 
support buildings, including Building 4793. during D&D of the facility. Rocketdyne 
surveyed Building 4793 and found the building to be fl-ee of contamination. Following 
the survey. the salvage contractors removed the underground electrical wiring to and 
from the building. Rockctdync maintenance personnel removed the building from the 
site and sent it to the "salvage yard." The report indicates the concrete pad was 
demo! ished and removed but docs not indicate who conducted the removal. The survey 
of the area after demolition j~)und that all remaining surfaces were decontaminated to 
levels as low as reasonably achievable; in all cases below the levels for future 
unrestricted usc (removable contamination of20 dpm/100 cm

2 a or 100 dpm/100 cm2 ~). 
The survey concluded that the entire KEWB site was free of radioactivity except for 
normal background.486 

• In July 1975. Rocketdyne per1cmned a surface scan ofthe KEWB site, including Building 
4 793, following demolition to confirm that no radiological contamination remained.m 
The survey f()und no levels of beta-gamma surface contamination above the measured 
background (0.15 - 0.25 mrad/hr). According to the report, survey results were below 
1975 background limits and were. as a result. below acceptable limits. 

• In May 1983, Argonne National Laboratories performed a post remediation radiological 
survey to verify that the KEWB site, including Building 4793, was free of radioactivity 

483 Rockwell International. AI-ERDA-13159, "KEWB Facilities Decontamination and Disposition Final Report," 
February 25, 1976. 
484 Stamp, Stanley, Letter Re: "Decontamination and Disposition of ERDA Facilities," March 3, 1976. 
485 Stamp, Stanley, Letter Re: "Decontamination and Disposition of ERDA Facilities," March 3, 1976. 
486 Rockwell International, A 1-ERDA-13159, "KE WB Facilities Decontamination and Disposition Final Report," 
February 25, 1976. 
487 Letter from R.K. Owen (Rockwell International) to R.J. Tuttle, "Radiation Survey T073 (KEWB) Site," July 17, 
1975. 
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except for normal background. The survey performed a surf~1cc scan to determine the 
ambient gamma exposure rate and low-level radiation levels. Soil samples \Vcrc 
collected and analyzed fix gamma radiation and uranium. The soil samples were taken at 
four locations around the perimeter of the site. Additionally. nine bore holes were drilled 
to depths of up to twelve feeL and sampled in sequential one-foot increments. The report 
did not include any figures to show the locations of the soil samples or bore holes. The 
report also did not include any analytical data or sampling results. 

The survey found no measurements above background. According to Argonne National 
Laboratories. background was reportedly relatively high (40 pR/hr and 8.000 cts/min) 
due to the ··shine"' from nearby Buildings 4021 and 4022. The report stated that the 
results of the analyses of soil samples revealed no radionuclide concentration above 
background levels. The survcv concluded that the site could be released for unrestricted 

4XS •. 
usc. 

• On August 1988. Rockctdyne performed a surface scan ofthc terrain between the KEWB 
facilities and the RMHF measuring ambient gamma exposure rates to ensure that no 
contamination existed as a result of radioactive materials movement. The mean ambient 
gamma radiation detected was 17.4 ± 0.96 pR/hr. with background being 17.0 ~tR/hr. 
The acceptable limit. according to the report. was determined to be 5.0 ~tR/hr above 
background. meaning the survey results found no contamination above 1988 background 
lcvels.4 ~'~ The findings arc in contract with the Argonne National Laboratories report that 

. I b 49o dctennmed background lcvc s to e 40 fiR/hr. 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: There have been no radiological burial or 
disposal locations identified during the course of Building 4793 operations; however. it is 
important to note that asphalt and concrete from D&D activities of this building and Building 
4073 were used as backfill at the site in 1975. While the concrete was decontaminated to levels 
that were .. as low as practicable." it is uncertain whether these levels are in compliance with the 
requirements of SB-990. 

Aerial Photographs: Aerial photographs do not show any disturbances near Building 4 793. 
with the exception of a water pipeline that crosses ncar the site from 121

h Street to Building 4003. 
The presence of Building 4 793 is difficult to discern in the aerial photographs. as a result, the 
research team was unable to confirm the time of construction or demolition.491 

Radionuclides of Concern: There have been no indications of use of radionuclides in Building 
4793; however, because the building is associated with the operations ofthe KEWB reactor, the 

4s8 Argonne National Laboratory, ··surplus Facilities Management Program, Interim Post Remedial Action Survey 
Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa Susana Field Laboratory. Rockwell 
International, Canoga Park, California," May 1983. 
4
s

9 ETEC, GEN-ZR-0009, "Radiological Survey of the T513 Parking Lot; Old R/ A Laundry Area; Plot 333; and 
Areas Between the SRE to RMHF, and KEWB to RMHF," August 26, 1988. 
490 Argonne National Laboratory, "Surplus Facilities Management Program, Interim Post Remedial Action Survey 
Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa Susana Field Laboratory, Rockwell 
International, Canoga Park, California," May 1983. 
491 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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radionuclides of possible concern include Co-60, Cs-137. Eu-152, Eu-154, Sr-90, U-238 and U-
235.492 All radionuclidcs of concern listed arc included in the August 2009 Final Field Sampling 
Plan for the Santa Susana Field Laboratory radiological background study. Table 3.3 presents a 
summary of contaminants of concern. 

Drainage Pathways: Drainage at the Building 4793 area appears to be south, southwest.4'!3 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4793 area is Class I because ofthc building's proxiinity to Building 4073. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.2 provide a 
convenient reference for the following recommendations. 

Due to the potential of radioactive material migration via surface water llow or airborne release 
from Buildings 4073 and 4643, additional characterization is recommended for the Building 
4793 area. This includes the fc1llowing Building 4606 areas: 

It is recommended that sampling at the Building 4793 area be included in the Building 4073 
sampling plan. 

• The former Building 4793 footprint. Because the demolition of Building 4793 occurred 
concurrently with Building 4073 demolition activities and rubble from both structures 
\\as used as backfill materiaL it is possible residual contamination above background 
values may exist at the former Building 4793 location. 

• As outlined in the sampling recommendations for Building 4073, the ditch adjacent to the 
former dirt road should be sampled. The ditch leads to I i" Street where the flow of 
drainage proceeds southeast along It" Street to G Street and continues southwest to I i 11 

Strcet.
494 

If radioactive materials were released the ground surface ncar Building 4073, 
residual contamination above background values may exist in the materials surrounding 
the ditch. 

2.3 GROUP 3 

The Group 3 index map is presented in Figure 2.3. Following Figure 2.3, the site photograph 
and layout drawings for each building area within HSA-5A Group 3 are presented. HSA-5A 
Group 3 includes three building areas including Building 4030/4035 and Building 4641. 

2.3.1 Building 4030/4035 Area 

Site Description: The Building 4030/4035 area includes Building 4030, Building 4035, and the 
surrounding area. Building 4030/4035 was in the north-eastern section of ETEC on I 01

" Street, 
off the west side of G Street and had a total enclosed area of 2,311 square feet. Also on I 01

" 

Street, Building 4641 shared a fenced area with Building 4030 that was used as a palletized 

492 
Rocketdyne Report, NOO I EROOOO 17, Nuclear Operations at Rockwel/"s Santa Susana Field Laboratmy - A 

Factual Perspective, September 1991. 
493 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
494 Atomics International, Drawing 303-00C-C2, "Misc. Paving, Patching & Drainage Improvements - KEWB," 
Date illegible, circa 1969. HDMSE00457545. 
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material holding area in the early 1960s and may have held drums containing mixed fission 
products.~ 95 ~% Drawings indicate the building had an associated leach field that was likely used 
until 1961 to 1962. when the buildinl': was connected to the ncwlv-built Area Ill site-\vide 
sewage systcm.-1'!7 Figures 2.3.1 a thr(~ugh 2.3.1 d provide a current" photograph and the best 
available building-specific drawing(s) that the research team could find. Plate I presents a 
summary of all identified features ti.x this site. 

Building Features: Building 4030 was constructed in 1958 for research with a small accelerator 
neutron source. The building included two connected sections. each with steel fl·aming. siding 
and rooL The western portion of Building 4030 was constructed at a right angle to the fl·ont 
onice section. The fi·ont section of Building 4030 was known as Building 4035 bcf(xe the rear 
section was added. and the two buildings were combined to t(mn Building 4030.-llJX The rear 
section of Building 4030 was configured to house a Van de Ciraaf accelerator that provided an 
adjustable energy proton beam to bombard a tritium target to produce neutrons. A Van de Graaf 
accelerator was also located in Building 4009 in Subarea IISA-8. An outside concrete wall was 
constructed to the north and east sides of the rear section ofthe building to provide shielding f(x 
the proton beams.-199 The building included restrooms so that the facility provided a complete 
self-contained accelerator test installation. 500 The building had an associated leach field that was 
likely used until 1961 to 1962. when the building was connected to the newly-built Area Ill site
wide sewage system. 501 Additionally. the building is serviced by electrical substation 4064. 5

(1
2 

A fCnced-in asphalt area bet\vcen Buildings 4030 and 4641 was used as a palletizcd material 
holding area. According to a 1988 survey. some drums containing mixed fission products may 
have been stored in this area. 503 

Former Use(s): During the course of its operation, Building 4030 has been referred to as the 
AE-6 counting room and workshop. the AE-6 office annex (former Building 4035). the particle 
accelerator facility, the site purchasing otlice, and traffic and warehousing. Building 4030 was 
constructed in 1958 for research with a small accelerator neutron source. A Van de Graff 
accelerator was moved into the facility in 1960 and operated through 1964 in support of the 
SNAP program: The accelerator provided a proton beam of up to tens of microamperes in 
current. with continuously adjustable energies from a few hundred KeY up to a maximum of 

4
"

5 ETEC Document, GEN-ZR-0007, .. Radiological Survey of Shipping /Receiving and Old Accelerator Area
Buildings T641 and T030." August 19, 1988. 
4
"" Rocketdyne Report, 030-AR-0002, '·Decontamination and Decommissioning (D&D) of Building T030," 

November 13, 1997. 
4

"
7 The May 2005 l-ISA lists the following document as the source document for the information regarding the 

leachefield; however. HGL was unable to locate this information within this document: ORISE Document 96/C-4, 
··verification Survey of the Interim Storage Facility; Buildings T030. T641. and TO 13; an Area Northwest of 
Buildings T019. TOI3. T012, and T059; and a Storage Yard West of Buildings T626 and T038, SSFL, Rockwell 
International, Ventura County, California,'· Vitkus, T. J., and T. L. Bright, February 1996. 
4
"s Rocketdyne Report, 030-AR-0002, "Decontamination and Decommissioning (D&D) of Building T030," 

November 13. 1997. 
4
"" ETEC Document, GEN-ZR-0007, '·Radiological Survey of Shipping /Receiving and Old Accelerator Area

Buildings T641 and T030," August 19, 1988. 
500 Rocketdyne Report, 030-AR-0002, '·Decontamination and Decommissioning (D&D) of Building T030." 
November 13, 1997. 
501 Atomics International, Drawing 303-GEN-C 17, Central Sewage System, Plan & Topography, August 27, 1959. 
Not an ''As-built" drawing. 
502 Energy Technology Engineering Center, Site Consolidation Assessment, April 16, 1987. 
503 Roeketdyne Report, 030-AR-0002, "Decontamination and Decommissioning (D&D) of Building T030," 
November 13, 1997. 
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about I MeV. The particle beam \\as \Veil-focused with a diameter of a fe\v millimeters. 
Neutrons were generated using a tritium target via the H-3(p.n)He-3 reaction. Five-gallon cans 
of borated water were used for neutron shielding around the accelerator to thermalize and capture 
neutrons."u-uu:i As indicated above. the reactor operated through 1964. at which time the facility 
was reportedly decommissioned. although documents relating to this decommissioning could not 
be located. 

Following its use. the Van de Graaf accelerator was mothballed and remained in the building 
until 1966. A 1966 smear survey of the accelerator detected significant tritium contamination. 
The results of this survey are provided in the summary of previous radiological investigations. 
below. According to the 1997 decontamination and decommissioning report for Building 4030. 
Atomics lnternational resurveyed the building following the removal of the accelerator and no 
residual cuntamination was found. The report does not indicate hm\ the building was resurveyed 
or provide the survey results. 5°(, It is important to note that disposition of the accelerator could 
not be determined. 

In 1965. Building 4030 was converted to an office. Beginning in 1972. the building was used as 
I . 1·1- 1· I . d 1· 1·1- l h . ' 117 '0 ~ '

09 A d. 1988 a pure lilsmg o Ice or t 1e site an or tra 1c anc ware ousmg. - - ccor mg to a 
Usc Agreement. DOE provided approval to the Rockwell Rocketdyne Division's request to 
relocate the SSFL shipping and receiving function to government-owned Buildings 4641 and 
4030. The buildings. at the time. were under the cognizance of the DOE. The usc agreement 
appears to have been in effect from April I. 1988. through September 30, 1988.5111511 The 
building was utilized as an onice area until 1995. 

Information from Interviewees: Interviewee 196 worked at the SSFL from 1959 to 1981 and 
again from 1991 to 1995 and stated: 

The only tritium I know about at the site was a particle source for an accelerator was in 
building 4035 or perhaps 4030. I've talked to the guy who was in charge or that 
accelerator. DGH. As I recall he didn"t know what happened to the source. It was a small 
source. 

Radiological Incident Reports: There arc no incident reports associated with Building 4030. 
However. on June 20, 1989, a box of radioactive materials was removed from "T641 /T030.'' 
The material, 13 mCi of Be-7, had been shipped from the DeSoto Facility in a Type A box. An 

501 ETEC Do·:ument, GEN-ZR-0007, '·Radiological Survey of Shipping /Receiving and Old Accelerator Area
Buildings T641 and T030," August 19, 1988. 
505 Rocketdyne Report, 030-AR-0002, "Decontamination and Decommissioning (D&D) of Building T030," 
November 13, 1997. 
50<' Rocketdyne Report, 030-AR-0002, "Decontamination and Decommissioning (D&D) of Building T030,'" 
November 13. 1997. 
507 ETEC Document, GEN-ZR-0007, "Radiological Survey of Shipping /Receiving and Old Accelerator Area
Buildings T641 and T030," August 19, 1988. 
50~ Rocketdyne Report, 030-AR-0002, ''Decontamination and Decommissioning (D&D) of Building T030," 
November 13, 1997. 
509 Mooers, A.R., Atomics International Internal Letter Re: Tritium Smear Survey, Building 030 Van de Graaff 
Accelerator, March 29, 1966. 
510 Schelin, Earl, Letter Re: Use Agreement for Relocation of Shipping & Receiving to Buildings 641 and 030, 
March 21, 1988. 
511 Additional information regarding this usc agreement could not be located. 
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external survev of the surface f()r contamination and external radiation found no contamination 
(A0581 )." 1c -

Current Usc: DOl: released the facilitv for unrestricted use on December 22. 1997." 13 DIIS 
concurred with the release ofthc facilitv-for unrestricted usc on January 15. 1999.' 1 ~ According 
to the 2005 HSA. Building 4030 was clcmolished in 1999 and the site- was pavcd." 1

" Based o~ 
available information. the dimensions of the excavation made during building demolition arc 
unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• On March 29. 1966. personnel conducted a tritium smear survey on Building 4030 and 
associated equipment. T\\o of the samples contained sufTicient contamination to saturate 
the gas proportional counter utilized in measuring tritium contamination. According to 
the report, the activity of the samples was .. estimated .. by covering each sample with a 
clean piece of sample paper with an 1/8-inch diameter hole at its center. As a result. the 
tritium beta particles fl·om the sample area outside the 1/8-inch diameter hole \\ere 
shielded and only a 1/8-inch diameter area ofthc sample was counting. This produced a 
count rate of approximately 75.000 dpm. As recorded. assuming an equal distribution of 
the contamination over the total area of the sample, a ratio of count rate to the area \vas 
established and the total sample count rate was calculated by extrapolating to the total 
area ofthc l-inch diameter sample. The following are the results offive sample locations 
with the most severe estimated contamination. 

1966 Building 4030 Tritium Contamination Levels 

Location Activit)' (dpm/100 cm
2

) 

Plate below target holder ~I X 10' 

Tritium target storage can ~I X 105 

Lower cooling hose 'I X 10
5 

Target holder (sides and front) 3.6 X 10" 

Target holder (rear) -3.6 X 10(' 
' The report recommended that the areas of severe contammat1on be decontammatcd to an 

·'acceptable" level hut did not define the "acceptable" level." 16 

• In 1988, Rocketdyne performed a survey to clarify and identify areas at SSFL requiring 
further radiological inspection or remediation. The survey treated the building. Building 
4641, and the surrounding area as a single sample lot for characterization and 
interpretation. As a result, the results presented here include data from Building 4641, 
discussed below. For the purposes of the survey, ETEC personnel superimposed 6-meter 
square grids over the terrain and building areas. One ambient gamma exposure rate 

51 c Rowles. Jim, Internal Letter Re: Radiation Safety Incident Report, SSFL T64 I, June 20, 1989. 
513 Joma, Hannibal, Letter Re: Release of Facilities for Unrestricted Non-Radiologic Use, December 22, 1997. 
514 Wong, Gerald, DHS/RHB, Untitled letter, January 15, 1999. 
515 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment ojArea IV Santa Susana Field 
Laboratory, Ventura Coimly. California, Volume 2 -Area IV Site Summaries, May 2005. 
516 Mooers, A.R., Atomics International Internal Letter Re: Tritium Smear Survey, Building 030 Van de GraatT 
Accelerator, March 29, 1966. 
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measurement \vas made I meter from the surface in each 36-squarc meter area. resulting 
in approximately 114 measurements being acquired. In addition to the ambient gamma 
exposure rate measurements. the survey also included beta surveys or the accelerator 
room and outside paved area (palletizcd-containcr storage area). The survey also 
included surface soil sampling near the west and north sides of Building 4030. Ten 
samples were collected at random and were analyzed for tritium by U.S. Testing Inc. 

The survey indicated that the large concrete block wall built as a shield outside the north 
wall of Building 4030 was not activated during building operations. The only suspect 
radionuclidc was tritium, which was used as the target for producing neutrons. 
Radiological contamination quantities \vere compared against unrestricted-use acceptable 
contamination prescribed by DOE 5400.1. below.517 

Building 4030 1988 Maximum Acceptable Contamination Limits 

Criteria Alpha (dpm/100 cm 1
) Beta (dpm/100 cm 1

) 

Total Surface. avera!.',ed over I m' 5.000 5.000 
Maximum Surface. in I m= 15.000 15.000 
Removable Surface. over I 00 em= 1.000 1.000 
Ambient Gamma Exposure Rate 5 ttR/hr over background 
Soil Activity Concentration 21 pCi/g 100 pCi/g 

31 pCilg 
Water Activitv Concentration I X I 0'4 tlCi/mL I X I o·5 gCi/mL 

The average ambient gamma radiation measured for the entire data set of 114 
measurements was 12.7 11R/hr with the limit being 5 11R/hr above background. 
Background was determined to be between 14 and 15.6 ~tR/hr based on 1988 
measurements of the areas surrounding the ··Incinerator Road'' and the Building 4309 
area. There was no detectable activity of beta radiation. The average tritium activity 
concentration in soil was 5.31 pCi/1 with the maximum acceptable contamination being 
366 pCi/1. meaning the survey results were below the 1988 acceptable limits. 

It is important to note that according to the report. Rocketdyne experienced difficulty in 
assessing the radiological condition of "a clean facility based on an acceptance 
requirement relative to 'background'''. The report indicated a large variabiligy of gamma 
exposure rated depending on whether measurement were taken indoors. outdoors. or near 
a large sandstone outcropping. Accounting for the variables and deviations. and 
subtracting a value that represents ''natural'' background gamma radiation at SSFL. 
Rocketdync determined the area to be clean of any residual radioactive contamination. 51 x 

517 DOE 5400.1 is a November 9, 1988, order from the U.S. Department of Energy pertaining to the general 
environmental protection program. The purpose of the order is to "establish environmental protection program 
requirements, authorities, and responsibilities for [DOE] operations for assuring compliance with applicable Federal. 
State, and local environmental protection laws and regulations. Executive orders, and internal Department policies. 
The Order more specifically defines environmental protection requirements that are generally established in DOE 
5480.18." 
518 ETEC Document, GEN-ZR-0007, "Radiological Survey of Shipping /Receiving and Old Accelerator Area
Buildings T641 and T030," August 19, 1988. 
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• ORISE conducted an independent verification survey for Building 4030/4035 in 1995. 
Surface scans for alpha. beta and gamma activity and single-point direct measurements 
for total alpha and total beta activity were performed on floors. \Valls. equipment and 
outside soil. These levels were compared to the guidelines specified in DOE 5400.1 as 
presented in the table above. Total alpha surface activity was found to be less than 55 
dpm/ I 00 cm2

• while total beta surface activity was found to be less than 1.400 dpm/1 00 
cm 2

• One sample of total tritium activity exceeded the average guideline for beta
gamma emitters (6.600 dpm/i 00 cm2

). and ORISE recommended additional sampling be 
performed in this area.:i 19 

• In 1996. Rocketdyne perf(mned a Final Comprehensive Radiological Survey designed to 
measure total or removable surface activity and provide additional sampling f(1r tritium 
activity in the accelerator area. \Valls. floors and ceilings were surveyed f(w total and 
removable alpha and beta activity and maximum alpha and beta activity. Floors \\ere 
surveyed for ambient gamma readings in ~tR/hr at I meter. The total alpha and beta 
limits were both 5.000 dpm/1 00 cm2

. The removable alpha and beta limits were both 
1.000 dpm/1 00 cm2

• The removable tritium limit was I 0.000 dpm/1 00 cm 2
• and the 

ambient gamma limit was less than 5.0 pR/hr at I meter fl·om surface. All survey results 
were below the 1996 acceptable limits. 520 

• DHS performed verification sampling in 1996 and 1998 to support concurrence of release 
for unrestricted usc. According to a March 1996 letter. the release of Building 4030/4035 
by DHS was put on hold as a result of DOE's recommendation that Rocketdyne resurvey 
the building.:i21 

• In November 1997, Rocketdync reported the decontamination and decommissioning 
activities at Buildings 4030 and 4641 in a single report. The report provides a summary 
of previous survey and decommissioning activities. According to the report, the Van de 
Graaf Accelerator was removed fl·om Building 4030 in 1966. In 1996. Rocketdync 
removed approximately 2.311 square feet of asbestos floor tile that was disposed of as 
non-radioactive hazardous waste. The document docs not provide information regarding 
the final removal of Building 4030.' 22 

• In March 2007. Cabrera Services completed the results of a final status survey on post
HSA sites. including Building 4030/4035. The purpose of the survey was to determine 
tina! status for areas where radionuclide concentrations were found to be below their 
respective derived concentration guideline level. The scope of the survey included 
surface soil to a depth of 0.5 feet below ground surface. Additionally. two subsurface 
soil samples were collected to support the assumption that contamination was restricted 
to the first 0.5 feet below ground surface. None of the samples reported radionuclide 
concentrations above their respective 2007 DCGLs, and, as a result, Cabrera 

519 ORISE Document 96/C-4. ''Vcritication Survey of the Interim Storage Facility; Buildings T030, T641, and TO 13; 
an Area Northwest of Buildings TOI9, TOI3, T012, and T059; and a Storage Yard West of Buildings T626 and 
T038, SSFL, Rockwell International, Ventura County, California,'' Vitkus, T. J .. and T. L. Bright, February 1996. 
sco Rocketdyne Report, 030-AR-000 I, "Final Radiological Survey Report for Building T030," January 22, 1997. 
521 Montes, Michael, Letter Re: Buildings 030,019. and 654, March 29, 1996. 
sec Rocketdyne Report, 030-AR-0002, "Decontamination and Decommissioning (D&D) of Building T030," 
November 13, 1997. 
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recommended Building 4030 for unrestricted release. The DCGLs were derived. 
radionuclide-specific activity concentrations within a survey unit corresponding to the 
release criterion and are summarized in the table below. 523 

DCGLs for Radionuclides of Concern 

IJ 

Residential Soil Concentration (pCi/g) 
Boeing DCG L 1 EPA PRG 10-4 Risk 

I 
Constituent Level 2 

I 
3 

i\mericium-241 5.44 187 

( 'obalt-60 1.94 4 
!- Ccsium-134 3.33 16 

c Cesium-137 9.2 6 
Europium-! 52 4.5 4 
Luropium-1 54 4.1 5 
Tritium 31.900 228 

1 Manganese-54 6.1 (/) 

Plutonium-238 37.2 297 
Plutonium-239 33.9 259 
Plutonium-240 33.9 -

Plutonium-241 230 40.WO 
Strontium-90 36 23 
Thorium-228 5 15 
Thorium-232 5 5 
Uranium-234 30 401 
Uranium-235 30 20 
Uranium-238 35 74 

1 Boeing. Approved Sitewide Release Criteria for Remediation of Radtologieal 
Facilities at the SSFL. 1998 

2 Source: Based on EPA preliminary remediation guides (PRGs) for residential soil at 
a 10-4 risk level. OSWER 9355.01-83A. "Distribution ofOSWER Radionuclide 
Preliminary Remediation Goals (PRGs) Superfund Electronic Calculator." 
February 7, 2002. http://epa-prgs.ornl.gov/radionuclides. Data retrieved October 
26. 2006. 

' More restrictive standard for each constituent is bolded and shaded. 

Radiological Use Authorizations: The research team has not located any usc authorizations for 
the usc of radiological materials at the building.524 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: In 1957. the future location of Building 4030 is being developed. There is 
evidence of fill being placed in the surrounding area. By 1959, the building is visible and in 
1962 the building has been expanded to include the Building 4035 portion of the building. A 
parking lot is present south of the building in 1959 and 1962 where Building 4641 will 
eventually be constructed. In 2005 the building is no longer present. The aerial photograph 

523 Cabrera Services, Inc., Final Status Survey Report: Final Status Survey Post Historical Site Assessment Sites. 
Block 1, March 2007. 
524 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 -Area IV Site Summaries, May 2005. 
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interpretation indicated that outdoor storage and possible stains \\CIT visible in 2002 and ground 
scarring and dark-toned material were visible in 2003. 525 

Radionuclidcs of Concern: Regulated radiological materials were managed at Building 
4030.521

' The van de Graaf accelerator produced neutrons by the H3(p.n)l k 3 nuclear reaction. 
The potential contaminant of concern is tritium. Activation of building materials was negligible 
because drums of borated water were used around the target to thennalizc and capture 
ncutrons.:i 27 All radionuclidcs of concern listed are included in the August 2009 Final Field 
Sampling Plan for the Santa Susana Field Laboratory radiological background study. Table 3.3 
presents a summary of contaminants of concern. 

Drainage Pathways: As indicated above. the building had an associated leach field that was 
I ikcly used unti I 1961 to 1962. when the building was connected to the newly-bu i It Area Ill site
wide sewage system.' 2

x The associated leach field was not located during decontamination and 
demolition. During the October 2003 RCRA Facility Investigation Report on Area IV leach 
field sites. the Building 4030 leach field is identified as comprising approximately 90 total linear 
feet. receiving flow tl·om a 1.000-gallon septic tank. On a f~ICility map. the leach field was 
located approximately 300 feet southwest of Building 4030: however. the existence of the leach 
field could not be confirmed during the RFI.' 29 In 1995. disturbed ground is visible south
southwest of Building 4641 along II th Street at the presumed location of the leach field. The 
disturbed ground is vegetated by 2005. 

Otherwise drainage at the site is to the south on the west side ofthe building and to the northeast 
on the cast side ofthc building. 530 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4030 area is Class I based on previous site activities. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.2 provide a 
convenient reference for the following recommendations. 
Due to the possible storage of drums containing mixed fission products. tritium contamination, 
and the building's operations, additional characterization is recommended for the Building 
4030/4035 area. This includes the following Building 4030/4035 areas: 

• Outdoor storage and possible stains were visible in 2002 aerial photographs and ground 
scarring and dark-toned material were visible in 2003. It is recommended these locations 

525 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
52

" Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura County, CalijiHnia, Volume 2 Area IV Site Summaries. May 2005. 
527 ETEC Document, GEN-ZR-0007, "Radiological Survey of Shipping /Receiving and Old Accelerator Area
Buildings T641 and T030," August 19, 1988. 
528 The May 2005 HSA lists the following document as the source document for the information regarding the 
leachefield; however, HGL was unable to locate this information within this document: ORISE Document 96/C-4, 
"Verification Survey of the Interim Storage Facility; Buildings T030, T641, and TO 13; an Area Northwest of 
Buildings TO 19, TO 13, TO 12, and T0 59; and a Storage Yard West of Buildings T626 and T038, SSFL, Rockwell 
International, Ventura County, California,'' Vitkus, T. J.. and T. L. Bright, February 1996. 
529 MWH, DOE Leach Fields· (Area IV AOC) RCRA Facility Investigation Report. Santa Susana Field Laboratory. 
Ventura Countv. California, October 2003. 
530 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
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be sampled due to the unknown nature of the storage activities. Residual contamination 
bay be above background values in this area as a result of storage activities. 

• The possible leach field for Building 4030 should be further researched and evaluated for 
possible sampling. To date. historical documents for Building 4030 do not provide 
information on the leach field location. The possible location of the leach field should be 
investigated further through geophysical techniques and targeted sampling strategy. 

• The drainage area on the cast and west sides of the building should be evaluated. If 
radiological materials were released into the environment, residual contamination may be 
above background values in the area. 

• The location of the fnrmer concrete shield \Vall on the north side of the building should be 
evaluated by sampling to ensure that no radioactivity tl·om operations remain at the 
former shield wall. 

• The sanitary sewer lines located along the western side of the Building 4030. If 
ndioactive materials were released into the sanitary sewer system. residual 
contamination may nist in the materials surrounding the sewer lines. 

"' lhe Building 4030/4035 f<Jotprint. specifically the former location of the accelerator 
should be evaluated as a result of the elevated levels of tritium contamination in relation 
to the operation of the accelerator. Based on the operations in this area of the building. 
residual contamination above background values may be present in this area. 

2.3.2 Building 4046 Area 

Note: To date, the research team has been unable to locate documents relating to the 
construction and operation of Building 4046. 

Site Description: The Building 4046 area includes Building 4046 and the surrounding area. 
excluding Buildings 4030/4035 and 4641. Building 4046 was located west of Building 
4030/4035 (discussed above) and northwest of Building 4641 (discussed below). A sidewalk 
joined Building 4046 to Building 4453. a fuel handling facility. 

531 
Figures 2.3.2a provides a 

current photograph of the former Building 4046 location. Plate I presents a summary of all 
identified features for this site. 

Building Features: No information was located. 

Former Usc(s): Building 4046 was constructed in approximately 1977 and, reportedly, did not 
handle radiological materials.532 The building is identified in industrial planning maps as a 
material office annex owned by Rockwell International; however, additional information 
regarding the building operations could not be located. 533 

531 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
532 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of'Area IV Santa Susana Field 
Laboratory. Ventura County. California, Volume 2- Area IV Site Summaries. May 2005. 
533 SSFL Area IV, ETEC Industrial Planning Maps, 1962-1992. 
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Information from Interviewees: None to date. 

October 2012 

Radiological Incident Rcpot·ts: There have been no incidents identified associated \\ ith 
operations at Building 4046. 

~ )-f Current Usc: Building 4046 appears to have been demolished prior to 1980. Based on 
available information. the dimensions of the excavation made during building demolition are 
unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): There 
have been no radiological surveys specific to Building 4046 conducted to date; hO\vever. 
radiological investigations have occurred at and surrounding Buildings 4030/4035 and 4641. 

Radiological Usc Authorizations: None. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: The area that includes and surrounds Building 4046 is vegetated in most 
of the aerial photographs. The building appears in the 1978 aerial photographs and by 1980 has 
been removed and the area is partially re-vegetatcd.' 3

' 

Radionuclidcs of Concern: None found. 

Drainage Pathways: No drainage pathways associated with Building 4046 have been located. 
although. generally. as identified in 1964, the drainage in the vicinity ofthe future building show 
the drainage to flow south. southeast.536 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4046 area is Class 2 because of the unknown nature ofthe building's use and operation. 
as well as the building's proximity to Building 4030/4035 and Building 4641. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.3 provide a 
convenient reference for the following recommendations. 

Due to the limited information available regarding the construction, operation, and demolition of 
Building 4046, additional characterization is recommended for the Building 4046 area. This 
includes the footprint of Building 4046, as well as the areas south-southeast of the building to 
coincide with the approximate drainage from Building 4030/4035 prior to Building 4046 being 
constructed. 

2.3.3 Building 4641Arca 

Site Description: The Building 4641 area is located south of Building 4030/4035 and comprises 
Building 4641 and the surrounding area. Building 4641 was constructed in 1964 as a shipping 
and receiving facility. A fenced area between Buildings 4030/4035 and 4641 was used as a 

514 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
535 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
53

(' Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of I4, June 4, 1964. 
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palletized material holding area. South and west of the building are outcroppings of Chatsworth 
sandstone fonnation.i37 Building 4030/4035 located north of Building 4641 originally served as 
the AE-6 counting room and \'>Orkshop. and was discussed previously. Building 4046 was 
located at the northwest corner of Building 4641 for a short period of time in the late 1970s and 
is discussed above. also. No as-built drawings depicting the building floor plan were located f(Jr 
Building 4641. Figures 2.3.3a through 2.3.3d provide a current photograph and the best 
available building-specific drawing(s) that the research team could find. Plate I presents a 
summary of all id·:ntified katures for this site. 

Building Features: Building 4641 ''as located south of Building 4030. The building had 7.680 
square feet of storage space. 240 square feet of office space. and a loading dock for shipping and 

· · 53S recetvmg. 

Former Usc(s): Building 4641 \\as constructed in 1964 to he used for shipping and receiving. 
Building 4641 served as a transfer point for all SSFL incoming and outgoing shipments. 
Through 1985. thi; included radinactive materials. Non-radioactive materials were stored in the 
warehouse. Radio!lctive and nuclear shipments reportedly were only handled on the outdoor 
dock: they were never stored in the \\arehouse. Addition::llly. the storage area may have been 
used to store drums containing mixed fission products. Radioactive materials included 
individual gamma-graphic sources. radioactive laundry and shipping casks. All radioactive 
materials being shipped or received were always completely containerized and packaged. 
Containers were not opened in the area of Building 4641. The building had a radiation detector 
alarm system in the dock. and the alarm system was never triggered.539 

In 1985, Building 4641 was designated as an on-site. internal moving and transport facility. and 
radioactive materials handiing at the building ceascd.s-1o According to a 1988 Usc Agreement. 
DOE provided approval to Rockwell's Rocketdyne Division to relocate the SSFL shipping and 
receiving function to government-0\\ ned Buildings 4641 and 4030. The buildings. at the time, 
were under the cognizance of the DOE. The use agreement appears to have been in effect from 
April!. 1988. through Septemher30. 1988.541542 Building4641 was demolished in 2004.5-13 

Information from Interviewees: None to date. 

Radiological Incident Reports: There has been one incident associated with Building 4641 that 
could have resulted in a release to the environment. The following table provides information 

537 ORISE Document 96/C -4, ''Verification Survey of the Interim Storage Facility; Buildings T030, T641, and TO 13; 
an Area Northwest of Buildings T019, T013. TOI2. and T059; and a Storage Yard West of Buildings T626 and 
T038, SSFL, Rockwelllnternational, Ventura County, California," Vitkus, T. J., and T. L. Bright, November 1995. 
518 ORISE Document 961C-4, "Verification Survey oft he Interim Storage Facility; Buildings T030, T641, and TO 13; 
an Area Northwest of Buildings T019. T013. T012, and T059; and a Storage Yard West of Buildings T626 and 
T038. SSFL, Rockwell International. Ventura County, California," Vitkus, T. J., and T. L. Bright. November 1995. 
539 ETEC Document, GEN-ZR-0007, "Radiological Survey of Shipping/Receiving and Old Accelerator Area
Buildings T641 and T030," August 19, 1988. 
540 ETEC Document. GEN-ZR-0007, "Radiological Survey of Shipping/Receiving and Old Accelerator Area
Buildings T641 and T030," August 19, 1988. 
541 Schelin, Earl. Letter Re: Use Agreement for Relocation of Shipping & Receiving to Buildings 641 and 030, 
March 21, 1988. 
542 Additional information regarding this use agreement could not be located. 
543 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura County, California, Volume 2 -A rea IV Site Summaries. May 2005. 
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presented in an incidents database provided by Boeing. Summaries of the incident reports arc 
provided following the table. when available. 

Building 4641 Incident Report Summary 

Incident File Date of 
Name Incident Location of Incident Isotopes Description of Incident 

A0581 6/20/1989 Building 4641. Traffic Be-7 Radioactive material arrived at SSFL 
SSFL Traffic without any labels or control. 

-

• On .June 20. 1989. 13 mCi of solid Be-7 arrived at the facility in a box vvithout any labels 
or controls. in violation of State of California regulations. The incident was summarized 
as '"a loss of control and security required of radioactive materials... There were no 
releases to the environment as a result of this incident (A0581 ). 544 

Current Usc: Building 4641 was demolished in 2004.5
-1

5 According to December 18. 2003. 
letter fl·01n Boeing to the Ventura County Air Pollution Control District. the superstructure. 
concrete foundation, utilities. and asphalt surrounding the building were removed in accordance 
with the Ventura County Building Codes. Following demolition, the area was graded for proper 
drainage and returned to '"green field conditions". The letter does not define '"green field 
conditions:·:iclh Based on available information. the dimensions of the excavation made during 
building demolition are unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): ;\ 
chronology of radiological investigations at this building is as follows: 

• In 1988. Rocketdyne performed a survey to clarify and identity areas at SSFL requiring 
further radiological inspection or remediation. The survey treated the building, Building 
4030, and the surrounding area as a single sample lot for characterization and 
interpretation. As a result the results presented here include data tl·om Building 4030, 
discussed above. For the purposes ofthe survey. ETEC personnel superimposed 6-meter 
square grids over the terrain and building areas. One ambient gamma exposure rate 
measurement was made I meter from the surface in each 36-square meter area. resulting 
in approximately 114 measurements being acquired. In addition to the ambient gamma 
exposure rate measurements, the survey also included beta surveys of the accelerator 
room and outside paved area (palletized-container storage area). The survey also 
included surface soil sampling near the west and north sides of Building 4030, but did not 
include any soil samples near or around Building 4641. 

Radiological contamination quantities were compared against unrestricted-use acceptable 
contamination prescribed by DOE 5400.1, below.547 

544 Rowles, Jim, Internal Letter Re: Radiation Safety Incident Report, SSFL T641, June 20, 1989. 
545 Pomatto, G., Letter Re: Contract DE-AC03-99SF21530 GFY04 Performance Incentive Fee Achievements, 
November 17, 2004. 
546 Ludwig, Barbara, Letter Re: Demolish Buildings 4487& 4641, December 18,2003. 
547 DOE 5400.1 is a November 9, 1988. order from the U.S. Department of Energy petiaining to the general 
environmental protection program. The purpose of the order is to ''establish environmental protection program 
requirements, authorities, and responsibilities for (DOE] operations for assuring compliance with applicable Federal, 
State, and local environmental protection laws and regulations, Executive orders, and internal Department policies. 
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Building 4641 1988 Maximum Acceptable Contamination Limits 

Criteria Alpha (dpm/100 cm 2
) Beta (dpm/100 cm 2

) 

Total Surface, averaged over I m2 5,000 5,000 
fVla\imum Surface, in I m2 15,000 15,000 
Removable Surface, over 100 cm2 I _000 1,000 
.Ambtent Gamma Exposure Rate 5 ~tR/hr over background 
Soil Activity Concentration 21 pCi/g 100 pCi•g 

r-- 31 pCi/g 
Water /\ctivitv Concentration 1x 10 

1 ~tCi/mL 1 x 10 5 ~tCi/mL 
·-

The average ambient gamma radiation measured for the entire data set of I 14 
measurements was 12.7 ~tR/hr with the limit being 5 ~tR/hr above background. 
Background was determined to be between 14 and 15.6 pR/hr based on 1988 
tr"~ca~;uremcnts of the areas surrounding the .. Incinerator Road" and the Building 4309 
arc;L There was no detectable activity of beta radiation. 

It is important to note that according to the report. Rocketdyne experienced difficulty in 
a:-,scssing the radiological condition of .. a clean t~1cility based on an acceptance 
requirement relative to 'background'". The report indicated a large variabiligy of gamma 
c~posurc rated depending on whether measurement were taken indoors, outdoors. or ncar 
a large sandstone outcropping. Accounting for the variables and deviations. and 
subtracting a value that represents .. natural" background gamma radiation at SSFL. 
Rocketdyne determined the area to be clean of any residual radioactive contamination.5

cfx 

• In 1995. ORISE performed an independent verification survey for Building 4641. 
Surface scans for alpha. beta and gamma activity and single-point direct measurements 
tor total alpha and total beta activities were perlormed on the loading dock. In addition, 
25 single-point direct measurements for total alpha and total beta activity were preformed 
on floors. walls. equipment. and pavement. 

Surface activity levels were less than I 00 dpm/ I 00 cm2 for total alpha and less than I ,400 
dpm/ I 00 cm2 for total beta on the loading dock. These levels were compared to the 
guidelines specified in DOE 5400.1 presented in the table above and were considered 
radiologically clean. Exposure rate measurements were performed at I meter above the 
surface of the loading dock using a proportional ionization counter and ranged from I 0 to 
12 pR/hr. The background exposure rate was 8 pR/hr. The report summarizing the 
verification survey results showed that surface activity levels, exposure rates, and/or 
radionuclide concentration levels in soil were less than the above guidelines for release to 
unrestricted use. 549 

The Order more specifically defines environmental protection requirements that are generally established in DOE 
5480.1B." 
548 ETEC Document, GEN-ZR-0007, ''Radiological Survey of Shipping /Receiving and Old Accelerator Area
Buildings T641 and T030," August 19, 1988. 
54

q ORISE Document 96/C-4, "Verification Survey of the Interim Storage Facility; Buildings T030, T641, and TO 13; 
an Area Northwest of Buildings T019, T013, T012, and T059; and a Storage Yard West of Buildings T626 and 
T038, SSFL, Rockwell International, Ventura County. California," Vitkus, T. J .. and T. L. Bright, November 1995. 
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Radiological Usc Authorizations: The research team did not locate any usc authorizations 
associated with the operations in Building 4641. 

Former Radiological Burial or· Disposal Locations: No former radiological burial or disposal 
locations have been identified at or around Building 4641. 

Aerial Photographs: In 1957. the Building 4641 area appears to be a fill area and by 1959 the 
area is a parking area. The parking area remains until sometime between 1962 and 1965 when 
Building 4641 is constructed. Outside storage begins to appear directly north of Building 4641 
in 1967. Between 1972 and 1978. the building was expanded on the south side. A possible stain 
is visible in August 1986 on the north side of the building. In 1995, disturbed ground is visible 
south-southwest of the building along II th Street at the approximate location of the Building 
4030/4035 leach field. By 2005 the building has been removed and ground scarring is visible at 
the f(mner building location. The disturbed ground visible in 1995 is vegetated by 2005.'"0 

Radionuclides of Concern: As a result of the limited information regarding the types of 
radioactive and nuclear shipments handled on the outdoor dock. the research team has been 
unable to identify a list of radionuclides of concern specific to this building. As a result, it is 
recommended the building be evaluated f()r all radionuclides included in the August 2009 Final 
Field Sampling Plan. Table 3.3 presents a summary ofcontaminants of concern. 

Drainage Pathways: According to the May 2005 liSA. the Building 4030/4035 leach field was 
located in the vicinity of Building 4641 fi·om approximately 1961 to 1962. llowcvcr. attempts to 
locate the leach field have been unsuccessful. Drainage surrounding Building 4641 is to the 
south. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4641 area is Class 2 based on previous site activities on the outdoor dock and the 
storage activities surrounding the building. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.3 provide a 
convenient reference tor the following recommendations. 

Due to the usc of the building as a shipping and receiving building, including radioactive 
material, additional characterization is recommended f()r the Building 4641 area. This includes 
the following Building 4641 areas: 

• Outdoor storage directly north of Building 4641 and possible stains were visible in 1967 
and 1986 aerial photographs. It is recommended these locations be sampled due to the 
unknown nature of the storage activities and the possibility that radioactive materials may 
have been stored in this location, resulting in the possibility that radionuclide 
concentrations in the soil will exceed background values. 

• The former location of the outdoor dock should be evaluated as this is reported to have 
been the area ofthe building where radioactive materials were received. 

550 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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2.4 GROUP 4 

October 2012 

The Group 4 index map is presented in Figure 2.4. Following Figure 2.4. the site photograph 
and layout drawings for each building area within liSA-SA Group 4 arc presented. liSA-SA 
Group 4 includes seven building areas including Building 400S and Building 4042. 

2.4.1 Building 4005 Area 

Site Description: The Building 400S area comprises Building 400S. substation Building 470S. 
two holdin~, tanks and drain lines, and the land surrounding these two buildings located south of 
B Street and northeast of I i 11 Street. These buildings were located outside the boundaries of the 
U.S. Govemmcnt-optioned land at the SSFL Site.551 Building 400S was constructed in 19S8 for 
non-nuclear testing of thermodynamic characteristics of proposed coolants for the Organic 
Moderated Reactor r~\.periment and Piqua reactors.' 52 Figures 2.4.1 a through 2.4.1 e provide a 
current phoiograph and the best available building-specific drawing(s) that the research team 
could find. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4005 \\as a tilt-up concrete structure with Butler aluminum siding 
and several windows. The structure was 80 feet long (running nortl1\vest to southeast) and 60 
feet wide. 5

'
3 The building also included .. a number of concrete pads" on the east end of the 

building that held equipment used in the Molten Salt Oxidation Project and filter plenums from 
the fuel f~1brication project.554 An underground storage tank installed in 1961 was located 
immediate!;. southwest of Building 400S for the storage of fuel oil to operate power generators 
during natural gas curtailment. The tank was excavated and removed on August 3 I. 1987.555 

Building 400S was divided into several portions. including a small administration area. change 
rooms. chemistry laboratories. storage rooms and a large high-bay area. Several concrete pads 
sat east ofthe building and held various equipments from the Molten Salt Oxidation project and 
the radioactive filter plenums. Building 400S was connected to two underground radioactive 
liquid holding tanks by drain lines. The tanks were located approximately 60 feet northeast of 
the building. The drain lines extended from various laboratories and work areas within Building 
400S and \\ere made of cast iron. The pipe joints and fittings were connected and sealed with 
oakum and lead. Portions of the exterior drain lines were located under two major equipment 
installations that included a large tank and support structure and a free-standing bag-house 
structure. 551

'·''
7 

Former Use(s): Building 400S, a ""company-owned" facility used for Government programs, 
was constructed in 19S8 for non-nuclear testing of thermodynamic characteristics of proposed 

551 Rutherford. P.O., Exemptionfrom Decommissioning Docket Process, Rocketdvne Building T005, July 24, 1996 
552 Rockwell International, Decontamination and Decommissioning (D&D) o{thc Uranium Carbide Fuel Facilitv 
Building T005, 005-AN-002, September 28, 1993. 
553 Rocketdyne, Final Radiological Survey o{Building 005, 005-ZR-000 I, September 21, 1993. 
554 ORISE, Verification Sun•ey ol Buildings 005. 023, and 064. Santa Susana Field Laboratorv. Rod.>ve/1 
International, Ventura County, Cali{ornia, 94/K-14, October 1994. 
555 Groundwater Resources Consultants, Inc., Preliminary Site Assessment Work Plan. Tank 1, Building 005, 
September 25, 1990. p. 2 
556 Rocketdyne, Final Radiological Sun•ey ol Building 005, 005-ZR-000 I, September 21, 1993. 
557 Rockwell International, Decontamination and Decommissioning (D&D) o{ the Uranium Carbide Fuel Facility
Building T005, 005-AN-002, September 28, 1993. p. 23 
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coolants for the Organic Moderated Reactor Experiment and Piqua reactors. During the middle 
1960s. Building 4005 was converted into a small-scale production facility. the Uranium Carbide 
Fuel facility. to study the operations associated with manufacturing reactor fuel assemblies out of 
uranium carbide for the Atomic Energy Commission (AFC) !Ieavy- Water Organic-Cooled 
Reactor. 55x 55

'
1 The work was performed under the authority of the AECs Chicago Operations 

Office. whose policy at the time exempted the operations in Building 4005 fi·om licensure. In the 
pilot plant. uranium oxide \\as reacted with graphite to convert it to uranium carbide. The 
uranium carbide was cast into pellets. machined. and assembled into cladding tubes to make fuel 
assemblies. During this time approximately 700 UCx cylinders. 0.25 inches in diameter and 3 
inches lone were fabricated. Ilighly enriched uranium (93.1 % by weight) metal vvas 
homogenized with 4.9 % by weight enriched uranium by induction melting and casting to 
produce 12.7% by weight enriched uranium slugs. The uranium slugs were then synthesized by 
reacting uranium metal with graphite in aq arc furnace. The cast slugs were then machined into 
cylinders. The facility operated for a period of nine months during 1966 and 1967. first using 
depleted uranium. and later enriched uranium and was a radiological controlled access area. In 
1967. equipment was removed and surfaces decontaminated to permit non-radiological usc of the 
build in g. ' 60 :it> I ~'(,2 

Beginning in 1972. Building 4005 \vas used as the Molten Salt Test Facility. a non-nuclear test 
tacility consisting of the Molten Salt Test Bed and the Process Demonstration Unit (PDU). 5

r,
3 

The molten salt test facility. according to a 1992 environmental monitoring program plan. was a 
general purpose molten salt combustion pilot plant constructed in I 973 in Building 4005 to 
permit investigation of new processes using engineering scale equipment. Tests were completed 
at the facility in July 1986. During the facility's use, approximately 25 test campaigns were 
conducted for a total of approximately 1.000 hours of operation. Testing was completed under 
contract to the DOE. the EPA. and the Department ofthc Navy. in addition to Rockwell-funded 
. d d I d d I . ' 64 
111 epen ent researc 1 an eve opment proJects.-

According to the I 992 environmental monitoring program plan. the molten salt gasification plant 
(or the PDU) was designed and operated by Rockwell for DOE to demonstrate the technical 
feasibility of producing sulfur-ti-ee. low-Btu product gas by partial combustion of Illinois No. 6 
coal in a sparged bed of molten. sodium carbonate salt. ··Make-up salt,'' together with coaL was 
continuously ted to a refractory lined combustion vesseL and a small streat ofthe molten salt bed 
was continuously removed and water quenched to control the concentration of absorbed sulfur 

558 It is important to note that the 1988 '"Executive Summary of the DOE SSFL Site Radiological Survey" by 
Rocketdyne indicates the uranium carbide fuel fabrication facility operated in Building 4005 from the late 1950s to 
1969. Historical documents ofthe building's use during this time period could not be located to verify the dates of 
operation. 
559 Rockwell International. Enl'ironment. Safety, and Health Lon}!, Range Plan II, NOO I PMP000008, September 13. 
1988. 
560 Rockwell International, Decontamination and Decommissioning of the Uranium Carbide Fuel Facility 
Buildin}!, T005, 005-AN-002, September 28, 1993. 
561 Rocketdyne, Final Radiological Sun•ev of Building 005, 005-ZR-000 I, September 2 I. 1993. 
562 Rockwell International, Nuclear Operations at Roc/..well 's Santa Susana Field Laborato1y - A Factual 
Per.1pective, NOO I EROOOO 17. December 20, I 989. p. I 9 
563 Rockwell International, Decontamination and Decommissioning of the Uranium Carbide Fuel Facility 
Building T005. 005-AN-002, September 28, 1993. 
564 Rockwell International, Em·ironmental Monitoring Program Plan, Santa Susana Field Laborat01y, Area IV, ER
A N-0006, September 30, I 992. 
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and ash. The product gas was ducted out of the vessel to an aqueous particulate scrubber/cooler 
and then burned in a waste gas incinerator. 

The quenched salt. which contained sulfur and ash from the coal. formed a "green liquor" similar 
to that f(mlled in a Kraft paper mill. This liquor (2 to 3 gallon per minute stream) was filtered 
and processed to regenerate sodium carbonate for recycle to the gasifier. According to 1992 
plan, these operations were first started in November 1978 and operated for a total of nine test 
runs until final shutdmvn in June 1981. The total operating time was approximately 1.500 hours 
at an average coal feed rate of 0.25 tons per hour. Following testing. the aqueous plant 
equipment was 1lushed with clean water to remove "green liquor" and salt residues. All bulk 
quantities of sodium carbonate and coal were disposed of otT-site: however, the document docs 
not indicate \Vherc. In 1991, an unidentified commercial demolition company completed 
disposal of all plant equipment and foundations and returned the site to its "original" 
condition.56

' This occupied a few offices. while the remaining offices served as storage and tool 
cribs.56

r, 

In addition to the above. in 1982. Building 4005 also contained a low NOx-SOx burner at the 
north edge of the building to determine the possibility of burning high-sulfur coal with reduced 
emissions ofNOx and sulfur dioxide. Rockwell operated the unit intermittently until 1988 with 
a total of 48 test runs completed between 1982 and 1988. According to the 1992 environmental 
monitoring program plan, the ''site" had been partially rcmediatcd by removing bulk quantities of 
coal and f1y ash. 5

r,
7 

According to a 1988 long range plan, Building 4005 had been "partly decontaminated'' to permit 
restricted use. The plan stated that additional decontamination was required for unrestricted use. 
This decontamination included the removal of the contaminated exhaust system and liquid 
radioactive waste tank. 56s In 1993, according to project progress reports. Rockwell International 
completed the removal of the Building 4005 filter plenum and exhaust ducting. The material 
was size-reduced for packaging and shipment.569 

Information from Interviewees: A number of interviewees were knowledgeable about 
operations at Building 4005. Interviewee 254 worked in Building 4005 doing heat transfer 
studies with loops. The following provides excerpts from the Interviewee 254 interview: 

I first handled radioactive material in about 1965 when I worked in Building 5. We had 
been doing heat transfer studies with loops using non-radioactive materials. Then we 
received radiologically-contaminated organic material for use in our loops in Building 5. 
That was my first encounter with radioactive materials ... 

565 Rockwell International, Environmental Monitoring Program Plan, Santa Susana Field Laboratory, Area IV, ER
AN-0006. September 30, 1992. 
566 ETEC, Radiological Survey ojBuilding T005, GEN-ZR-0003, November 16, 1987. p. 9 
567 Rockwell International, Environmental Monitoring Program Plan, Santa Susana Field Laborat01y, Area IV, ER
A N-0006, September 30, 1992. 
568 Roekwelllnternational, Environment, Safe tv. and Health Long Range Plan II, NOO I PMP000008, September 13, 
1988. 
569 Gaylord, G., Energy Technology Engineering Center Project Progress Report, Accounting Period For First 
Quarter FY93, January 26, 1993. 
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... When I first started working with radiological material in Building 5 we had safe!) 
procedures to follow ... You had to clean the area when you were done and put 
radioactive waste in RA (radioactive) disposal containers ... 

. .. The IC\cl of radiation was so low in Building 5 that time limits for exposure \\Crc not 
in place ) ct. Most of the contamination in Building 5 was alpha contamination so it 
\\ouldn"t penetrate very far. 

lntervie\\ee 255 worked for Atomics International t!·om 1967 to 1985 as an atomic reactor 

inspector and certified x-ray technician. According to Interviewee 255: 

I worked in Building 4005 and we made fuel rods for a reactor. That building has been 
cleaned up and used for other purposes since then. I don·t think there were any problems 
in Building 4005. We didn't manufacture a lot of fuel up there ... 

... When \\·c were manufacturing fuel in Building 4005. there were two or three times we 
had to evacuate the building because some of the monitor alarms went ofT ... 

... As far as specific radionuclidc sources. we built uranium fuel rods in Building 4005 
for an ofTsitc reactor. The building was cleaned up completely and used for other tests 
afterward. but I wasn't involved then because I had moved to ElTC,LMEC. 

Later. when the focus of Building 4005 operations shifted to coal gasification, lntervie\\ee 78 

provided the following information: 

Building 5 had a coal gasification system that we ran around the clock. Coal was 
converted to a low butane gas by putting the coal in a vessel of molten salt. One day the 
molten salt vessel blew up. The vessel was under pressure and a 36-inch blind flange 
malfunctioned. Molten salt was spewing all over the place and going into the drainage 
system ... after the explosion following the flange blow out. nasty crap was coming out of 
there and running into the street in front of the building. We were putting sand bags out 
to keep it on the street. The stuff eventually froze up again. We got it shut down. 

Interviewee 277 appears to describe a similar incident in his description of the operations at 

Building 4005 and the PDU as follows: 

At Building 5 there was the Molten Salt Test Facility (MSTF), I think but I'm not sure, 
and the Process Demonstration Unit (PDU). I worked at both. The PDU was built and we 
had 20-25 mechanics there who were getting the unit ready to function. The unit was 
built by an outside contractor and we did testing and checked everything out. I worked 
with Kentucky coal and Pennsylvania coal and worked with coke which was a more 
refined coal -it was very fine and air bubbles would come out of it like a volcano. The 
vessels ran at 1900 degrees and were lined with ceramic bricks at the bottom and the coal 
bed was like lava. When cooled there was a by-product we called "'green liquor" that 
would eat the leather off of your boots. If you got it on your hands it would start to bum 
and you would have to wash it ofT. 

There was a spill of the green liquor that when down the 17th Street drainage. I was 
working off site back east dcconning at the Frankfw1 Arsenal when I was asked to come 
back to help with the green liquor spill. The cause of the spill was that the pumps weren't 
working and the stuff overflowed into Silvernale pond. It turns out that one of the 
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technicians \vas smoking cigars with plastic tips and throwing the butts into the area that 
was being pumped out and these plastic cigar tips jammed up in the pumps. 

lnterviC\\ce 411 began \\orking at the SSFL property in 1985 and indicated the use of Building 
4005 as possible storage of radioactive materials. as indicated below; however. information 
stating such storage activities in Building 4005 could not be located in available historical 
documents. 

I was responsible for overseeing shipment of radiological materials oil the mountain. I 
did:1"t actually have an) thing to do with how radiological materials were handled. we just 
managed the p<~pemork for the shipments. We had to check their radiological readings 
bcf(1re we put them on a truck for transport. We made sure they met the requirements for 
acceptable levels of radiation. I made the arrangements for all the shipments and thus I 
knew where everything that was shipped was going. All radioactive materials that were 
shipped were shipped ofT-site; nothing stayed at the SSFL. There were some materials 
that we stored tcmpnrat·ily until there was a suiTicient quantity to ship - I think the 
building we used fix that was Building 5- where \\e stored things until we had enough to 
ship. I really C:l'l.t remember. Everything was stored inside a building. 

Radiological Incident Reports: There have been several incidents associated with Building 
4005 that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of the incident 
reports arc provided following the table, when available. 

Building 4005 Incident Report Summary 

-
Incident File Date of 

Name Incident Location of Incident Isoto_Qes Description of Incident 
A0494 12117/1959 Low bay Not applicable Employee did not wear prescribed 

Jrotcctive clothing in a controlled area. 
A0473 6/3!1960 High bay S-35 HBR and kerosene caught fire. 

A0430 8/15/1960 HBR Low Bay Not applicable Hot OMRE coolant spilled in hood 
burning employee. 

/\0603* 12/31/1966 UC Conv. Room Uranium Carbide Failed coolant line in UC conversion 
room. 

A0606 1/30/1967 Building 5 Pad Uranium Carbide Fire in roto cone duct work on service 
lpad. 

A0605 211311967 Room 115 Uranium Carbide Fire reported in duct between '·Queen 
City" and scrubber. 

A0649 7/8/1967 UCPFF Uranium A small fire occurred Ill the large 
!particle collection tank. 

A0215 8/8/1991 !North Pad Depleted Contaminated oil dripped from 
Uranium radioactive exhaust duct to _IJ_ad. 

*Incident file name A0603 does not appear to be an incident report. Rather, the document is an internal letter dated 
January 5, 1967, with the subject "Radiation Safety Unit Weekly Highlights for Week Ending December 31, 1966." 
A portion of this letter has been redacted and it is possible the referenced incident description has been redacted and, 
as a result, cannot be summarized. 
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• On December 17. 1959. an employee ''as observed \\ orking the South Low Bay lab of 
Building 4005 without a --red line .. lab coat or film badge in two separate instances 
(A0494). 570 

• On June 3. 1960. while high boiler residue was being drained from the impurities loop 
system. a fire broke out within its enclosure. The incident report indicated the fire 
occurred in the north high bay of the building. Smears of the outside surL1ccs of the 
enclosure and nose swipes at the time of the incident determined no detectable 
contamination. On June 6. 1960. the Building 4005 I lcalth Physicist surveyed the entire 
area and f(mnd contamination of 80 dpm/1 00 cm 2 inside the enclosure on burned areas. 
According to the report, the highest radiation intensity. also on the burned areas. was 
approximately 0.9 mR/hr. The nature and quantity of the material could not be 
deciphered fl·om the scanned document(? Gallons of 30% high boiler residue containing 
mainly S-35 and C-14?) (A0473). 571 

• On August 15, 1960, an employee \\as filtering treated --oMRE" coolant in a hood in the 
south low bay of Building 4005. The employee used a vacuum procedure in an attempt 
to improve the filtration. During this procedure. some of the liquid spilled onto the 
protective cotton gloves. seared through the gloved. and caused a second degree burn. 
The incident report stated that no contamination was detected on the skin (A0430).m 

• On January 30. 1967. a uranium fire occurred in a retention tank of a vacuum system. 
Tank ducting was burned through. allowing a release of contaminated smoke to the 
building. According to the radiation safety unit weekly newsletter summarizing the 
incident. no large-scale dispersal of contamination and no personnel exposure occurred as 
a result of the fire. Samples of the residue removed from the tanks following the fire 
were submitted for analysis; however. the results of this analysis was not provided in the 
documentation relating to this incident (A0606).573 

• A February 23. 1967, radiation safety unit weekly newsletter stated that on February 13. 
I 967. a small tire occurred in a metal exhaust duct connecting a grinder with an air 
scrubber. A small amount of uranium carbide material had collected in an elbow of the 
duct and was ignited by a hot chip. No unfiltered release occurred, and damage was 
limited to burning ofthe paint on the surface of the duct. The newsletter states at the end 
of the same paragraph that .. a total of 700 gallons of radioactive liquid effluent with a 
concentration of 3.7x I o· 7 uc/cc were released from tank #4 to the surface drain." 
(A0605)574 

• According to a radiation safety unit weekly newsletter for the week ending on July 8, 
1967, an inspection of Building 4005 resulted in the discovery that an undiscovered fire 
occurred in the large particle collection tank resulting in the blistering and peeling of the 

570 Atomics International, Notice of [Illegible] Infraction, A0494, December 18, 1959. 
571 Warren, J.W., A0473, Building 4005 North High Bay, July I, 1960. 
572 Warren, J.W., A0430, Radiological Safety Incident Repo11, Bldg 005 Low Bay, August 15, 1960. 
sn. Unknown, Internal Letter Regarding "Radiation Safety Unit Weekly Newsletter for Period Ending February 4, 
1967," February 9, 1967. 
574 Unknown, Internal Letter Regarding ''Radiation Safety Unit Weekly Newsletter for Period Ending February 13, 
1967," February 23, 1967. 
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n1cility vacuum system, The inspection determined that no release to the atmosphere 
'17'1 !"CStdted (A0649). -

• On August 8. 1991. personnel conducting a facility surveillance inspection observed an 
oil spill on the concrete pad under the radioactive exhaust duct. The area was surveyed 
\\ ith a CJM beta-gamma probe that measured 8.000 dpm/1 00 cm2 beta-gamma. All 
removable contamination was bagged and removed fi·om the area. The spill was painted 
an,l identified as fi\.cd contamination. The exhaust duct was decontaminated at the 
suspect area and contained with tape and plastic. A ''smear swipe .. of the spill was 
co:!ccted and analyzed. Analysis determined that the material was depleted uranium with 
a Uta! activity of approximately 2nCi (2x I((! Ci). The total activity of the spill was 
approximately 4 nCi. bcllm the radioactive material labeling limit for natural uranium of 
100 11Ci (A0215).' 7

(' 

Current Usc: The research team did not locate specific inf(mnation regarding the demolition of 
Building 4005. 1-lm\c\cr. according to the 1997 annual site environmental report. Building 4005 
was dcn;olished in 1997.'77 Based on available inf(mnation. the dimensions of the excavation 
made during building demolition arc unknmvn. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• As indicated ab(ove. following the fuel fabrication program in 1967. the building was 
decontaminated to permit non-radiological usc of Building 4005. According to Report 
005-AN-0002, a!l associated project equipment was removed from the building. The 
wall between rooms I 05 and 112 was removed to allow use of the high hay for storage 
an'~ "other appropriate activities." The floor tile, wall baseboards and coving were 
removed from Rooms I 05. 112. 116, Ill. Ill A, 115. and I 08. and radioactive material 
e;-.;haust outlets were cut and capped. Additionally ... some .. ofthe radioactive liquid drain 
lines were removed. Surveys conducted on the underlying floor and exhaust ducts 
ensured no contamination remained, and ensured no loose contamination spread to 
surrounding areas. During the late 1970s. both underground radioactive liquid holdup 
tanks were removed and disposed as low-level radioactive waste. The excavated areas 
were backfilled and resurfaced with asphalt paving. The radioactive liquid drain lines 
from the building to the holdup tanks were capped and left in place.m 

• Additional decontamination activities occurred in 1987 at Building 4005 and included the 
decontamination of Rooms I 08 and I 06. decontamination of the walls and floors of 
Rooms 115, I 07, Ill. II 0. 116, II OA, and the hallways. removal of four radioactive
contaminated exhaust ventilation drops, and removal of radioactive drain lines in the 
floors of Rooms I 07. Ill, II 0. I 08, 116. 115, I I OA, and hallways. Decontamination 

575 Alexander, R.E., Internal Letter Regarding ''Radiation Safety Unit Weekly Newsletter for Period Ending July 8, 
1967," July 13, 1967. 
576 Wallace, J.H., Radiological Safety Report A0215, August 12, 1991. 
577 Rocketdyne Division, Rocketdvne Propulsion and Power DOE Operations Annual Site Em'ironmental Report 
1997, A4CM-ZR-OO 12, November 1998. p.44 
578 Rockwell International, Decontamination and Decommissioning (D&D) of" the Uranium Carbide Fuel Facility
Building T005, 005-AN-002, September 28, 1993. 
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efforts \\ere to also include the removal of the radioactive exhaust ducting. radioactive 
fi Iter plenums. and the underground rad ioactivc I iqu id drain I ines located outside the 
building: however. these tasks were not completed at the time. The decontaminated areas 
were surveyed and the results of this survey arc presented bclm\ .57

'J 

• In 1987. Rockctdync performed a characterization survey to confirm that residual 
contamination remained in ventilation systems and drain lines. The survey showed that 
several areas were contaminated at levels above 1987 DOE release limits: room 113. 
room II OE. four remaining radioactive exhaust ducts and both radioactive exhaust filter 
plenums. The maximum beta level detected in the rooms was 107.954 dpm/100 cm2 

(acceptable limit 1,000 dpm/1 00 em\ while the maximum alpha level detected was 
2.467 dpm/1 00 cm2 (acceptable limit 1.000 dpm/1 00 em\ The maximum beta level in 
the exhaust ducts measured 6.302 dpm/1 00 cm2

. Additionally. a radiation survey of the 
outside concrete cqu i pmcnt pads and the gutter leading fl·om 13u i ld ing 4005 to south of G 
Street were also surveyed and were found to be ··JI·ce of radioactive material 
con tam in at ion>'xo 

• Prior to decontamination and decommissioning activities. Rocketdync performed 
surveillance and maintenance activities at Ruilding 4005. In April 1991. during 
surveillance. it was determined that Building 4005 required a number of repairs to 
maintain exhaust ducting containment. According to the April 1991 progress report. the 
doors and other openings into the large and the small fi Iter plenums were scaled with a 
silicon caulking sealant. Original makeup air penetrations into the deactivated exhaust 
system were sealed off using sheet metal coverings. and the roof of the large fi Iter 
plenum was cleaned of accumulated debris. The progress report did not provide any 
information regarding survey results at Building 4005. 5xi 

As documented in an August 1991 project progress report, during routine inspection of 
the Building 4005 contaminated ventilation system in August 1991. personnel noticed a 
substance leaking from what appeared to be a "'pinhole in a section of ducting." the 
substance was surveyed and found to be radioactively contaminated. The material was 
cleaned up. the leak sealed, and an occurrence report was issucd.5x2 The progress report 
does not provide any details to indicate the volume of material removed. the activity of 
the material. or the disposal of the material. 

• In 1993, Rocketdyne conducted additional decontamination actiVIties to release the 
building and surrounding grounds for unrestricted use. This included the removal and 
disposal of radioactive-contaminated exhaust ducting. radioactive exhaust filter plenums 
and previously left in place underground radioactive liquid waste drain lines at the 
northeast corner of the building. Surveys were conducted and documented to ensure ·'all 
detectable [radioactive] materials contamination above background levels were removed 

57
') Rockwell International. Decontamination and Decommissioning (D&D) ofthe Uranium Carbide Fuel Facilitv

Building T005, 005-AN-002, September 28, 1993. p. 8 
580 ETEC, Radiological Survey of Building T005, GEN-ZR-0003, November 16, 1987. 
581 Gaylord, G., Energy Technology Engineering Center, Project Progress Report, Accounting Period for April 1991, 
April 1991. 
582 Gaylord, G., Energy Technology Engineering Center, Project Progress Report, Accounting Period for August 
1991, August 1991. 
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f!·01n the facility site:· The report did not provide the background levels used: however. 
they were likely the same as those presented in the table below. The radioactive
contaminated waste generated during removal was packaged and disposed of as low level 
radioactive waste at the !Ianford Disposal Site in Hanford. Washington. A summary of 
th-.: exterior radioactive drain line removal project is provided below: ='Xl 

o According to Report 005-AN-0002. the remaining exterior underground 
radioactive liquid waste drain lines \\ere located ofT the northwest corner of 
Building 4005. Extending approximately 60 feet fi·om various laboratories and 
work areas within Building 4005 to the two previously removed holding tanks. 
the drain lines comprised three 2-inch. one 3-inch. and two 4-inch diameter lines. 
The drain lines were approximately 40 feet in length. As indicated above. two 
major equipment installations were loca~ed above the drain lines. The bag house 
structure .,, as lifted and relocated and the tank and support structure were left in 
place. 

Personnel removed the surface concrete and asphalt paving above the drains lines 
with sews. jack hammers. bob cat ram. and backhoe. Removed concrete. asphalt 
paving and so:! were surveyed for radioactivity and hazardous materials and were 
found to be free of "hazardous materials... The report does not specify if the 
removed matcrial was also f()und to he fi·ee of radioactivity. The drain line pipe 
sections were removed t!·om the excavations and placed in a Radioactive Material 
Management Area (RMMA) \vhere the pipe joints were separated and the lead 
seals were rcmoved. 5x

1 Approximately 80 pounds of lead seals were found to be 
fl-ee of radioactivity and were packaged and processed from the RMMA. The 
drain pipe was reduced in size by an unknmvn method. surveyed and packaged for 
disposal as low level radioactive waste. According to the report. "a few sections 
of drain pipe were embedded in concrete support foundations. In these instances, 
the drain pipe interiors were surveyed. found to be tl·ee of [radioactivity] or 
hazardous materials contamination and the pipe lett embedded in the concrete.'' 

In addition to the above. soil samples were taken tl·om the bottom areas of the 
excavations for testing. The area adjacent to the wall of the "underground pit that 
contained the t\\'o holdup tanks previously removed" was also excavated deeper 
to expose soil near the base of the pit. Samples taken here were analyzed to 
confirm no contamination resulting from the removal of the tanks. Analysis 
found no radioactivity or hazardous materials contamination. The excavations 
were then backfilled and paved with concrete.5x5 

• Report 005-ZR-000 I reported the calculated radioactive waste shipped from the 
building ·s final D&D procedures to be Th-231 (0.053 mCi). U-235 (0.035 mCi), Th-234 
(0.1 08 mCi), Pa-234m (0.1 08 mCi), U-234 (0.923 mCi), and U-238 (0.1 08 mCi). This 

583 Rockwell International, Decontamination and Decommissioning (D&D) o(the Uranium Carbide Fuel Facility~ 
Building T005, 005-AN-002, September 28. 1993. p. 9 
584 The report did not provide the location of the radioactive material management area used for these removed 
materials. 
585 Rockwell International. Decontamination and Decommissioning (D&D) o( the Uranium Carbide Fuel Facility
Building T005, 005-AN-002, September 28, 1993. p. 23-24 
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waste included interior and exterior radioactive dueling. two radioactive filter plenums. 
and the remaining exterior radioactive drain lines."xr, 

• Rocketdyne performed a final survey in September 1993 to demonstrate regulatory 
compliance for releasing the Buildings 4005, 4009. and its adjacent yards without 
radiological restrictions. The survey divided the interior and exterior into eight areas or 
sample lots. Each sample lot was surveyed f(x total alpha and beta. removable alpha and 
beta. and ambient gamma exposure. The survey f(Jund that Building 4005 and adjacent 
yards were acceptably free of contamination in 1993 and recommended that the facility 
be released for unrestricted use. _Th~, follmv ing table presents the contamination I im it 
criteria for Building 4005 in 1993.'s7 'xx 

Building 4005 1993 Contamination Limit Criteria 

Parameter Limit 
Allowable Total Radionuclides Average Maximum Removable 

Residual Surface U. U-235. U-238. and -5.000 ~ 15.000 <: 1.000 
Contamination for Alpha and associated decay 
Beta ( dpm/1 00 cmc) product. alpha emitters 

Surface Contamination for <:5 UR/hr above background at I meter interior and exterior 
Gamma Exposure Rate 

Soil Contamination Limits for U-234 <23.17 pCi/g 
Uranium U-235 <5"54 pCi/g 

U-238 < 24.55 pCi/g 
Soil Contamination Limits for Th-234 <23" 17 pCilg 
Thorium 

-Source: Rocketdyne, Final Radioloxical SwTcl' of Building 00), 005-ZR-0001, September 21. 1993. 

• ORISE performed a verification survey in 1994. TheORISE survey included document 
reviews, visual inspection, and independent measurement and sampling of the interior of 
the building. as well as exterior areas. Surface activity levels in Building 4005 were 
compared to the residual uranium radioactive material guidelines specified in DOE Order 
5400.5 and were found to meet the DOE 1994 requirements for release to unrestricted 
use. 589 In October 1994. the radioactive material and management area designation was 
removed by DOE from Building 4005.5

')
0 

• The California Department of Health Services (DHS) Radiologic Health Branch released 
Building 4005 for unrestricted use on March 22. 1995.591 

• The 200 I site environmental report indicates five septic tanks and leach fields, located at 
Buildings 4005, 40 II. 4100. 43 73. and 4535. were excavated. The report indicates that 

586 Rocketdyne, Final Radiological Survev of Building 005, 005-ZR-000 I, September 21, 1993. p.l6 
587 Rocketdyne, Final Radiological Sun·ev of Building 005, 005-ZR-000 I, September 21. 1993. 
588 Rocketdyne, Building 005 Final Sun·ev Procedure, 005-SP-000 I, December 9, 1992. 
589 ORISE, Verification Sun•ev of Buildings 005, 023, and 064, Santa Susana Field Laboratory. Rocf..we/1 
International, Ventura Countv, California, 94/K-14, October 1994. 
590 Rocketdyne Division, Annual Site Em·ironmental Report, Santa Susana Field Laboratory and De Soto Sites 
1994, RIIRD95-153. September 1995. 
591 Rocketdyne Division, Annual Site Environmental Report, Santa Susana Field Laborataty and De Soto Sites 
1995, RI/RD96-140, July 1996. p. 10 
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soil samples taken at Building 4005 at various stages of the excavation found Eu-152 at 
maximum concentrations of 2.84 pCi/g: however. it was determined that concentrations 
''ere below the site-wide release limit of 4.5 pCi/g for Eu-152. ' 92 

Radiological Use Authorizations: On April 8. 1976. a Rockwell International internal letter 
granted approval for the use of radioactive materials under Authorization No. I 0 I for the use of 
Mn-54 (\\ith minor associated activation products) in Buildings 4005 and 4006 for the 
"dccontam ination of sodium components.''5')

3 On April 8. I 977. Authorization No. I 01 A 
renewed Authorization No. 101 until April 8. 1978.'<~-1 The research team did not find any 
additional information to indicate the authorization was renc\\cd or cancelled after April 8. 1978. 
The resear,;h team has also not located any information regarding the actual use of Mn-54 within 
Building 4005. 

To date. Jh) usc authorizations or licenses have been located for the usc of U-234. lJ-235. or U-
238 in Building 4005: however. an April 5. 1995. memorandum from the DHS/RilB indicated 
that Amc:1dment No. 90 to License #00 15-70. dated March 22. 1995. specifically released 
Building 4005."9

' According to 1996 correspondence from Rocketdyne to DOE. the huilding, 
while hcing used to develop f~tbrication techniques for enriched uranium carbide fuel. was 
operated by Atomics International as a I iccnse-exempt operation under the authority of the A EC 
Chicag() Operations Otlicc.''lh 

Former Radiological Burial or Disposal Locations: As indicated above, Building 4005 was 
connected to t\\O underground radioactive liquid holding tanks by drain lines. The tanks were 
located approximately 60 feet northeast of the building. The drain lines extended from various 
laboratories and work areas within Building 4005 and were made of cast iron. The pipe joints 
and fittings were connected and sealed with oakum and lead. Portions ofthe exterior drain lines 
were h:ated under two major equipment installations that included a large tank and support 

d f. d. l I '197 5YX structure an a ree-stan mg )ag- 1ouse structure: ·· 

Aerial Photographs: The aerial photographs of the Building 4005 area show the area to be 
highly industrialized with outside storage and staining visible throughout the building's 
operation. The March 20 I 0 Environmental Photographic Interpretation Center Draf1 Report 
identifies the area. including Building 4005, as solid waste management unit 7.1 0. the former 
coal gasification PDU (FCG PDU). The FCG PDU. located on the eastern side of I i 11 street 
appears to be a processing area (PA-3) that is active by 1959 and included the addition of 
buildings l'Y 1965. By 2005, all structures have been removed from this location. The 
processing area (PA-3) is characterized by the presence of storage tanks, overhead pipelines. a 
smokestack. open st(wage areas, stains and ground scars. From 1978 to approximately 1990 a 

592 Boeing, Site Em·ironmental Report /(;r Calendar Year 2001. DOE Operations at the Boeing Company 
Rocketdvne Propulsion & Power, RD02-148, September 2002. 
591 Tuttle, R..l., A uthori:::ation for Use of Radioactil·c Materials or Radiation Producing Devices, A uthori:::ation No. 
101, April 8. 1976. 
594 Tuttle, R.J., Authorization for U1·e of Radioactive Materials or Radiation Producing Devices, Authorization No. 
101, AprilS. 1976. 
595 Kapcl. Ben R .• Memorandum regarding Building 4005 and Amendment 90 to License 0015-70, April 5, 1995. 
596 Rutherford, P.O., Exemption from Decommissioning Docket Process, Rocketdyne Building T005, July 24, 1996 
597 Rocketdyne. Final Radiological Sun•ev of Building 005, 005-ZR-000 I, September 21, 1993. 
598 Rockwell International, Decontamination and Decommissioning (D&D) of the Uranium Carbide Fuel Facility 
Building T005. 005-AN-002, September 28, 1993. p. 23 
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probable conveyor connected the processing area to a coal storage area to the south (sec Parking 
Lot 450 I). A drainage channel carried runoff from the processing area into impoundment I M-5. 
located south of the intersection of G and I i 11 Street in 1965 and 196 7. "'1'1 

Radionuclides of Concern: As the Uranium Carbide Fuel facility. Building 4005 was used to 
react uranium oxide with graphite to convert it to uranium carbide. The uranium carbide was 
cast into pellets. machined. and assembled into cladding tubes to make fuel assemblies. The 
l~1cility operated for a period of nine months during 1966 and 1967. using depleted uranium and 
enriched uranium.600601 we Drain lines. duct work. \\ails and floor were f()Lind to be 
contaminated with natural and enriched uranium (U-238. lJ-234. and lJ-235) and fission products 
(C-14. Mn-54, S-35, Th-231. Th-234. P-32. Fc-59. and Co-60).w3 

w-1 Protactinium-234m (Pa-
234m) is excluded from the list ofradionuclidcs of concern as a result of its short half lifC of 1.17 
minutes. All radionuclidcs of concern listed arc included in the August 2009 Final Field 
Sampling Plan for the Santa Susana Field Laboratory radiological background study. Table 3.3 
presents a summary of contaminants of concern. 

Drainage Pathways: Surtace drainage is to the southwest of the facility. Building 4005 was 
surrounded by open-grated catch basins that directed drainage fl·om the building south along I i 11 

Street through an open outfall south of G Street and through a field to "R-2/\ Pond." J\ sump 
located within the building emptied into the same subsurface network of open-grated catch 
basins. During the 1992 Building 4005 D&D Operations Plan. it was discovered that six 
underground drain lines ran fl·om the Northeast corner of Building 4005 to a below-grade 
radioactive holdup tank area. The two tanks "had been previously removed and the area was 
backfilled with soil.''r,o:; 

Also a sump is depicted 111 1969 facility drawings just east of the southeast corner of the 
building.60

c, The 1993 final radiological survey of Building 4005 identifies this sump as a 
cooling tower sump.607 Additional information regarding this sump could not be located. 

Radiological Contamination Potential: Class I because of prior history as usc as uran1um 
carbide fuel facility, known site contamination, reported incidents, and unknown building 
demolition operations. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.4 provide a 
convenient reference for the following recommendations. 

59'' U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
600 Rockwell InternationaL Decontamination and Decommissioninf{ of the Uranium Cm·hide Fuel Facility 
Building T005. 005-AN-002, September 28, 1993. 
601 Rocketdyne, Final Radiological Survey ofBuilding 005, 005-ZR-000 I. September 2I. I993. 
602 Rockwell International, Nuclear Operations at Rockwell ·s Santa Susana Field Laboraton· A Factual 
Perspecth·e, NOO I EROOOO I7, December 20, I989. p. I9 
603 Rocketdyne, Final Radiological Survey of Building 005, 005-ZR-000 I. September 2I, I993. 
604 Unknown Author, Laboratory Status Report, Building 005, circa I959, 3 pages. 
605 Rocketdyne, Final Radiological Survev ofBuilding 005, 005-ZR-000 I. September 21, I993. 
606 Atomics International, Santa Susana facility Plot Plan, 303-GEN.-C40, May I969. 
607 Rocketdyne, Final Radiological Sun•ev of Building 005, 005-ZR-000 I, September 2I, I993. p.l4 
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Extensive soil sampling is recommended in the Building 4005 area. As discussed above. there 
were several radiological incidents at Building 4005 and documented evidence of radiological 
releases. Significant information is lacking regarding the excavation activities at Building 4005. 
In addition, previous characterization studies for the Building 4005 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. Therefore. 
additional characterization is recommended for the Building 4005 area. This includes the 
foliO\\ ing Building 4005 areas and appurtenances: 

• Former radioactive gas holdup tank locations exterior and northeast of the Building 4005 
l(Jotprint. The knmvn radioactive waste holdup tank may have left residual 
contamination above hack}.',round values in the area. Additiunallv. drain lines contained 
. "II b ~ . (J()B 1109 • 111 concrete may st1 e present at site. · 

c. I i 11 Street drainage channel to Ci Street located west of former Building 4005 location. If 
radioactive materials \\CIT released from Building 4005 and drained into the drainage 
channel area. residual contamination above background values may exist to the west of" 
the building. 

• The stllrm drain and former location of the 8-inch surf"ace trough surrounding former 
building location. If radioactive materials were released into the storm drain and surface 
trough. residual contamination above background values may exist in the materials 
surrounding the storm drains. 

• Sewer lines located nortl1\vest and northeast of the Building 4005 footprint. If radioactive 
materials were released into the sewer system, residual contamination above background 
values may exist in the materials surrounding the sewer lines. 

• Sump located just cast of the southeast corner of the building. Identified as a cooling 
tower sump. historical information could not be located regarding the sump operations. 
As a result. it is possible residual contamination above background values may exist at 
the former sump location. 

2.4.2 Building 4042 Area 

Site Description: Located along B Street, south of Ii" Street and west ofG Street. the Building 
4042 area includes Building 4042. substation Building 4742. and the surrounding area. 
Constructed in 1963. Building 4042 was a 4.269-square-foot structure with steel sides and a steel 
roof.610·611 Building 4042 is located opposite Buildings 4023 and 4032 along I i" Street. 
Buildings 4023 and 4032 were discussed above. Figures 2.4.2a through 2.4.2c provide a current 
photograph and the best available building-specific drawing(s) that the research team could find. 
Plate I presents a summary of all identified features for this site. 

608 Rocketdyne, Final Radiological Survey of Building 005, 005-ZR-000 I, September 21, 1993. 
609 Rockwell International, Decontamination and Decommissioning (D&D) of the Uranium Carbide Fuel Facility -
Building T005, 005-AN-002, September 28. 1993. p. 23 
610 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
611 ETEC, Site Consolidation Assessment, April 16, 1987. 
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Building Features: Limited information regarding the building Jeatures of Building 4042 could 
be located. The building contained 4.117 square feet of laboratory space and had 38-foot 
ceilings. According to a 1988 plot plan of the building. the building included three trenches. 
Drainage from these trenches could not be detennincd.61 c Special features of the building 
included a lithium hydride casting furnace. The building also had other environmental chambers 
lor testing in inert and vacuum environments. Building 4042 also contained facilities used for 
the development of an alcohol cleaning process for the removal of sodium lf·om large 

(1 1) components. · 

Former Use(s): Constructed in 1963. Building 4042 is idcntilied as a SNAP program thermal 
and structure test facility. It is identified as a non-nuclear test and support I~!Cility. The SNAP 
Shield Casting Facility was used as a general test and lithium hydride shield t~1brication building 
in support of the SNAP program. The facility was also used for sodium aerosol and related 
technology tcsts.1

'
14 After support work for SNAP tests ceased, Building 4042 \\as used for 

testing liquid metal systems. also known as LMFBR Development Testing.615 

On February 14. 1973. the AI:C. SNAP Project Oftice. granted Atomics International permission 
to usc Building 4042 and the associated equipment for loading U02 into a "lower axial blanket 
shield." The permission letter docs not provide the amount of U02 used: however. the use 
authorization authorized 15.000 pounds of uranium in the form of U02 powder. Permission was 
granted with the understanding that the work \Vould not interfere with the SNAP Program 
closeout and the equipment and building would be cleaned of any U02 deposited during the 

· 61
(1

1' 17 Add.. I. 1· . d' I . ld b I d operation. · 1t1ona 111 ormat1on regar mgt 1cse operations cou not e ocate . 

A 1986 plan of long range D&D of facilities at the SSFL identifies hazardous waste as being 
present at the site. but no radiological waste.618 A December 20. 1989 report titled "Nuclear 
Operations at Rockwell's Santa Susana Field Laboratory-A Factual Perspective" identifies 
Building 4042 as having contained a radioactive test loop.61

<J The 1987 Site Consolidation 
Assessment indicated the building was used for cleaning of small sodium components in the 
LMFBR test program. Additionally. equipment from LiH shield test and development was being 
stored in the building. The possible future uses of the building were identified as the assembly 
and disassembly and cleaning of sodium components and subscale sodium pump for the DFBR 

1120 program. 

Information from Interviewees: None to date. 

"
1
: ETEC Document, GEN-ZR-00 13, '·Radiological Survey of Buildings T049, T042, T027. T032, and T025," 

August 26, 1988. 
613 ETEC', Site Consolidation Assessment, April 16, 1987. 
614 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
615 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005. 
616 Stamp, S.R., Letter Re: Temporary Use of Building 4042 at Santa Susana, February 14, 1973. 
617 Rockwell International Document, Use Authorization 62, February 6, 1973. 
('

18 Tessier, M.J., Letter Re: Long Range D&D Plan for NE Contaminated Facilities, October 24, 1986. 
619 Rockwell International, NOO I EROOOO 17, Nuclear Operations at Rockwell's Santa Susana Field Laboratory ·A 
Factual Pcr5pective, December 20, 1989. 
6c0 ETEC, Site Consolidation Assessment, April 16, 1987. p. 13. 
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Radiological Incident Reports: The research team has not identified any incident reports 
associated with radiological operations at Building 4042.('~ 1 

Current Usc: Building 4042 was demolished between 2002 and 2005.6 :o:o The statement of 
work indicated that the building structures. including all equipment and fixtures. should he 
demolished or dismantled and removed from the SSFL. The concrete slab foundations were to 
he removed. as well as the asphalt aprons surrounding the building. The sewer system for 
bathrooms was to he removed to "logical points of disconnect."623 Based on available 
information. the dimensions of the excavation made during building demolition are unknown. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Releasc(s): The 
following is a summary of the August 1988 radiological survey conducted at Building 4042: 

• As part of the DOE SSFL Site Survey. Building 4042 was surveyed to determine if any 
residual activity was accidentally leil behind as a result of operations in support of the 
SJ';AP program. Measurements. including exposure rate measurements. were made in 
Building 4042. The maximum gamma radiation detected \\as 4.4 pR/hr. (corrected (()r 
background and statistically te-sted against an acceptance limit of 5 pR/hr). The average 
gamma radiation measured 0.1 ~tR/hr. Based on the median value of exposure rate 
measurements in the vicinity of Building 4042, the ambient background value f()r gamma 
was determined to be 7.1 pR/hr in 1988. 6 :o-1 

The maximum total-average alpha measured 12.6 dpm/1 00 cm2 (statistically tested 
against an acceptance limit of 5.000 dpm/1 00 em\ where the average total-average alpha 
measured 4.0 dpm/100 cm2

. The maximum removable alpha measured 5.9 dpm/100 cm2 

(statistically tested against an acceptance limit of 1.000 dpm/1 00 cm2
). The average 

removable alpha measured 0.5 dpm/1 00 cm2
. The maximum total-average beta measured 

I ,200 dpm/1 00 cm2 (statistically tested against an acceptance limit of 5.000 dpm/1 00 
-, 2 

em-). and the average total-average beta measured 775 dpm/1 00 em . Based on the 
results of the survey of Building 4042. the conclusion was made that this area passed the 
criteria for unrestricted use at that time. 625

·
626 

Radiological Usc Authorizations: Use Authorization 62 was obtained f()r a period of one year, 
from February 6, 1973. to February 6, 1974. The authorization was tor 15.000 pounds of 
uranium in the form of U02 powder for the Lower Axial Blanket Shielding Experiment.627628 It 
is unclear whether this experiment was ever conducted. 

"c 1 An incident involving mercury occurred at Building 4024 on February 24. 1965, but did not involve any 
radioactive materials. 
('""U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
('"

3 Unknown, Job B (84039, 84032, and 84042) Statement of Work, March 3. 2003. HDMSP00038237. 
624 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
625 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
626 ETEC DOCUMENT, GEN-ZR-0015, "Executive Summary of the DOE SSFL Site Radiological Survey," 
October I 0, 1988. Pg 19 
627 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
628 Rockwell International Document, Use Authorization 62, February 6, 1973. 
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Former Radiological Burial 01· Disposal Locations: None. 

October 2012 

Aerial Photographs: The Building 4042 area is vegetated until the 1965 aerial photograph 
when the building has been constructed and is in usc. In 1967. the substation Building 4742 is 
visible on a concrete pad at the southwest corner of the building. An additional concrete pad is 
located at the southeast corner of the building. Possible overhead pipes appear to connect 
Building 4042 to Building 4023 across I i" Street in 1978. In addition. a possible horizontal 
tank is visible at the southeast corner of the building. and two probable horizontal tanks arc 
located south or Building 4042. A possible liquid collection area is located between the two 
concrete pads located south ofthe building. In 1980. the two horizontal tanks are clearly visible 
and the possible liquid collection area is still present between the two concrete pads. Also. a 
structure appears to be visible on the concrete pad at the southeast corner or the building; 
however. the structure is not identifiable. The possible horizontal tank at the southeast corner of 
the building is not visible in I 980. In 1988. the t\\O horizontal tanks remain present. but the 
possible liquid collection area is no longer visible: however. in 1995. the aerial photographs 
show a vegetated depressed area in the location of the former possible liquid collection area. 
The building is no longer visible in aerial photographs aHer 2002 and in 2005. a large ground 
scar remains where Building 4042 was previously locatcd.(J2

l) 

Radionuclides of Concern: Possible radionuclidcs at Building 4042 include U-235 and U-
238.1'30 All radionuclides of concern listed are included in the Au~ust 2009 Final Field Sampling 
Plan for the Santa Susana Field Laboratory radiological background study. Table 3.3 presents a 
summary or contaminants of concern. 

Drainage Pathways: According to aerial photographs. a possible liquid collection area was 
located between two concrete pads located south of Building 4042. In addition. a plot plan of 
Building 4042 shows the presence of three trenches within the building; however. the purpose or 
the outfall of these trenches remains unknown. The building was surrounded on the east and 
west with drain lines and an emergency shower was located cast ofthe building.(J31 

Radiological Contamination Potential: The preliminary MARSSIM Classification j()r the 
Building 4042 area is Class I due to its location within ETEC. the possible unconfirmed usc of 
uranium in the building, the unknown nature of the materials that entered the trenches located 
within the building. and the presence of standing water south of the building. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.4 provide a 
convenient reference for the following recommendations. 

Soil sampling is recommended in the Building 4042 area. Information is lacking regarding the 
excavation activities at Building 4042. In addition, previous characterization studies for the 
Building 4042 area were focused on delineating the extent of contamination to standards that 
were applicable at the time. Therefore. additional characterization is recommended for the 
Building 4042 area. This includes the following Building 4042 areas and appurtenances: 

6
"

9 
U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 

630 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025,'' 
August 26, 1988. 
611 Atomics International, Santa Susana Facility Plot Plan, Drawing 303-GEN-C38, Sheet 4 of 14, June 4, 1964. 
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• The possible liquid collection area located between two concrete pads located south of 
Building 4042 should be evaluated. In 1978. aerial photographs shmv the presence of an 
unknown liquid bet\\ccn the two concrete pads located south of the building. In 1988. 
the possible liquid collection area is no longer visible; however. in 1995. the aerial 
photographs show a vegetated depressed area in the location ofthe former possible liquid 
collection area. Should radioactive material have flowed to this area. it possible residual 
contamination above background values may exist in the depressed area south of 
Building 4042. 

• The sanitary sewer lines located \\est of Building 4042. Three trenches were located 
vvithin Building 4042. Drainage fl·om the trenches could not be determined: however. it 
is possible the effluent from the trenches flowed to the sanitary sewer lines. If 
radioactive materials were released into the sewer system. residual contamination above 
background values may exist in the materials surrounding the sewer lines. 

• The drain lines located vvcst and cast of the building. as well as the emergency shower. 
As with the sanitary sewer lines. irthc trenches within Building 4042 flowed to the drains 
located on the cast and \vest side of the building. it is possible if radioactive materials 
were released. residual contamination above background values may exist to the cast of 
th...: building. 

2.4.3 Building 4048 

Note: To date. the research team has been unable to locate documents relating to the 
construction and operation of Building 4048. 

Site Description: The Building 4048 area includes Building 4048 and the surrounding area. 
Building 4048 \\as <1 small structure located southeast of Building 4005.632 Figure 2.4.3a 
provides a current photograph of the former Building 4048 location. Plate I presents a summary 
of all identified features tor this site. 

Building Features: No information was located. 

Former Use(s): Building 4048 appears to have been constructed in approximately 1978 and was 
constructed as a Government-owned facility. The building is identified in a 1978 industrial 
planning map as the plant development unit (PDU) instrumentation building.633 As indicated 
above, according to a 1992 environmental monitoring program plan. the PDU was designed and 
operated by Rockwell for DOE to demonstrate the technical feasibility of producing sulfur-free, 
low-Btu product gas by partial combustion of Illinois No. 6 coal in a sparged bed of molten. 
sodium carbonate salt. These operations are described in detail above tor Building 4005. Source 
documents do not provide additional information to identify the operations of Building 4048 in 
suppot1 ofthe PDU; however, it should be noted that the PDU was a non-radioactive facility that 

6'4 operated from November 1978 to June 1981. J 

632 SSFL Area IV, ETEC Industrial Planning Maps, 1962-1992. 
633 SSFL Area IV, ETEC Industrial Planning Maps, 1962-1992. 
634 Rockwell International, Environmental Monitoring Program Plan, Santa Susana Field Laboratory, Area IV, ER
AN-0006, September 30, 1992. 
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Information from Interviewees: None to date. 

Radiological Incident Reports: There have been no radiological incident reports located 
associated with the operations in Building 4048. 

Current Usc: Building 4048 is no longer depicted in industrial planning maps after the middle 
1990s and is no longer visible in aerial photographs in 1995.(,35 According to a 1992 
environmental monitoring program plan an unidentified commercial demolition company 
completed disposal of all plant equipment and foundations in 1991 and returned the site to its 
.. original" condition.1

'
3

h The program plan docs not define .. original" condition. Based on 
available information. the dimensions of the excavation made during building demolition arc 
unknown. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcase(s): There 
have been no radiological surveys conducted at Building 4048. to date; however. the area 
surrounding adjacent Building 4005 has been assessed. The results of these investigations are 
summarized above. 

Radiological Usc Authorizations: None. 

Former Radiological Burial or Disposal Locations: None. 

Aerial Photographs: Very little detail can be seen in aerial photographs at or near Building 
4048. The building is located within an industrial or processing area with numerous open 

I d . . d k 637 storage areas, over 1ea p1pes, stams. an storage tan'S. 

Radionuclides of Concern: As indicated above. the PDU was a non-nuclear facility at the SSFI 
that operated from November 1978 to June 1981.638 The research team has not identified any 
radionuclide use at Building 4048. 

Drainage Pathways: According to the aerial photograph interpretation. a drainage channel 
carried runoff from the area into an impoundment located south of the intersection of G and I i 11 

Streets in 1965 and 1967. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4048 area is Class I because of its location within ETEC and proximity to Building 
4005. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.4 provide a 
convenient reference for the following recommendation. 

635 SSFL Area IV, ETEC Industrial Planning Maps, 1962-1992. 
616 Rockwell International, Enrironmental Monitoring Program Plan, Santa Susana Field Laboratory, Area IV, ER
AN-0006, September 30, 1992. 
"

17 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
618 Rockwell International, Environmental Monitoring Program Plan, Santa Susana Field Laboratory, Area IV, ER
AN-0006, September 30, 1992. 
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It is recommended that Building 4048 be included in the sampling plan for Building 4005. As 
discussed above. there is limited infi.xmation available regarding the operations of Building 
4048. Ciiven the building·s proximity to Building 4005 and the drainage patlnvays in the area. it 
is recommended the former Building 4048 footprint be evaluated for contamination. 

2.4.4 Building 4049 Area 

Site Description: Located south of B Street and northwest of Building 4005. the Building 4049 
area includes Building 4049. an adjacent structure. and the surrounding area. Building 4049 was 
constructed around 1959. l·igures 2.4.4a through 2.4.4c provide a current photograph and the 
best available building-specific drawing(s) that the research team could find. Plate I presents a 
summary of all identified teaturcs for this site. 

Building Features: 13uilding 4049 was an 800-square-f()ot structure with concrete walls, a 
concrete slab lloor and,; coJ~crctc foundation. The ceiling height \\as I 0.5 feet with a 2-ton jib 

6Jlj 
crane. 

Former lJse(s): Building 4049 was constructed in 1959 as a hydraulic test t~~eility control center 
for an l:u~door vertical test stand. According to a 1988 radiological survey of the building, the 
buildin~~ was not associated '"ith the SNAP program. The outdoor test stand \vas used for tests 
with terphenyl organics and tinned sintered-aluminum-product cladding materials. sodium-water 
reaction tests. and a variety of sodium and NaK hydraulic tests. From 1968 to 1977. Building 
4049 \\<1'' used as a control center j()r Piqua Test Loops. In 1977. Building 4049 was designated 
as a control and test center 1()r the PDU coal gasification process.()~(' An undated table listing 
buildings that generate waste at the SSFL site indicates that Building 4049 also served as a 
computer services building.1

>4
1 By 1988. according to the August 1988 radiological survey, the 

building was abandoned. 1'~ 2 

Information from Interviewees: Interviewee I 0 I began working at the SSFL in 1986 and 
provided information on inactive facilities including Building 4049. Of Building 4049. 
interviewee I 0 I stated the following: 

There were several inactive buildings on site, some of \Vhich were under my 
management. One involved a lithium hydride shield, developed in building 049 in the 
1950s. which was designed to protect people in space from neutrons near a reactor. When 
the proj<~ct ended decades earlier. much expensive equipment remained idle in the 
building. There were many other project specific buildings. government funded. that were 
very expensive yet were inactive. 

Radiological Incident Reports: There have been several incidents associated with Building 
4049 that could have resulted in a release to the environment. The following table provides 

619 ETEC Document, GEN-ZR-0013, '·Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
640 ETEC Document, GEN-ZR-0013. "Radiological Survey of Buildings T049, T042. T027, T032, and T025," 
August 26, 1988. 
641 Unknown, Table ofSSF Waste Generators, Undated. 
642 ETEC Document, GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
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information presented in an incidents database provided by Boeing. Summaries of the incident 
reports arc provided following the table. when available. 

Building 4049 Incident Report Summary 

Incident File Date of 
Name Incident Location of Incident Isotopes Description of Incident 

A0425 ]131 /1960 Support Lab Activation --Empty" pipe opened Ill clean I at 
Corrosion contaminated employee with H .B.R. 
Products* 

J\04 79 4/l 11960 Building 4049 llBR Activation Employee contaminated clothing while 
Corrosion working around open HBR pipe. 
Products* 

J\0476 4'17'19(>0 Building 4049 None Identified Vacuum surge tank sprayed on 
employees' personal clothin!!. 

/\0358 4/27.'1960 Pad SS None identified H BR was sprayed on employee when it 
was opened . 

- . . - ,. - --
¥ Act1vat10n COITOS!on products have been dcf1ned as typ1cally compnsmg Co-60, IV!n-)4. N!-59, Nl-63. and I· e-)). 

• On March 31. 1960, a pipe containing high boiler residue was opened, with high boiler 
residue spilling onto someone's shoes and pant legs. Activated corrosion product (ACP) 
contamination levels were recorded at 500 dpm/ I 00 cm2

• These A CPs have been defined 
by Boeing as typically comprising Co-60. Mn-54. Ni-59. Ni-63. and Fe-55 (A0425). 1'~ 1 

• An incident occurred on April I. 1960. during which an employee came in contact with 
an open pipe containing high boiler residue. According to the incident report. there were 
high boiler residue spots on his undershirt and work shirt. A smear of his skin showed no 
skin contamination and the· shirt and undershirt shO\ved no detectable contamination 
(A0479).6~4 

• On April 19, 1960, machine oil from the vacuum surge tank sprayed an employee's shirt. 
The shirt was surveyed and smeared and found to contain no detectable contamination or 
radiation. The shirt was returned to the employee (A0476).645 

• On April 27. 1960, an employee opened the high boiler residue line and had high boiler 
residue spray on the employee's shows, pants, and shirts. The articles of clothing were 
surveyed and smeared, and following cleaning, there was no contamination detected. 
The incident report did not indicate the contamination levels detected prior to cleaning. if 

(Ao"' 'i8) 64(1 any -'- . 

Current Use: Building 4049 was demolished in 1999.647 Based on available information. the 
dimensions of the excavation made during building demolition are unknown. 

w
1 Warren, J.W., Internal Letter Re: Radiological Safety Incident Report,A0425, April22, 1960. 

644 Warren, J.W., Internal Letter Re: Radiological Safety Incident Report A0479, May 19, 1960. 
645 Warren, J.W., Internal Letter Re: Radiological Safety Incident Report A0476, May 19. 1960. 
646 Warren, J.W .. Internal Letter Re: Radiological Safety Incident Report, Building 049 Pad-SS, April27, 1960. 
647 Sapcre Consulting. Inc. and The Boeing Company, Historical Site Assessment oj'Area IV Santa Susana Field 
Laboratory, Ventura Countv. Calij'ornia, Volume 2 - Area IV Site Summaries. May 2005 referencing Boeing 
Document, EID-04366, '·Removal ofDOE Buildings, Demo Pak A," May 18, 1999. p. 5. 
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Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): The 
following is a summary of the August 1988 radiological survey conducted at Building 4049: 

• Building 4049 was included as part of the 1988 DOE SSfL Site Survey to determine 
whether any residual activity remained as a result of operations at Building 4005, which 
was known to be contaminated in certain locations. Building 4049 was located within the 
fence-line boundary of Building 4005. which \\as known to be contaminated in certain 
locations. The radiological survey of Building 4049 concluded that the inside ambient 
exposure rate was 9.3 +/- 1.02 ~tR/hr (gross). This was much less than the average local 
outside background of 15.3 FR/hr (gruss). According to the report. therefore the 1988 
acceptable gamma exposure limit of 5 ltR/hr (net) was met. 

Th·~ maximum total alpha contamination measured 17.5 dpm/1 00 cm2 (statistically tested 
against an acceptance limit of 5.000 dpm/ I 00 em\ The maximum total beta 
c,mtaminatiDn measured 1.080 dpml) 00 cm2 (statistically tested against an acceptance 
li111it of 5.000 dpm/1 00 em\ The maximum removable alpha cont;mination was found 
'.d be 1.7 dpm/100 cm2 (statistically tested against an acceptance limit of 1.000 dpm/100 
em\ and the maximum removable beta contamination measured 7.1 dpm/1 00 cm2 

(statistically tested against an acceptance limit of 1.000 dpm/1 00 em\ Based on these 
results. Building 4049 was judged to be fl·ec of contamination and available for 
unrestricted use.~>.JX 

Radiological Usc Authorizations: The research team did not locate any use authorizations for 
Building 4049. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1959 photograph 
when Building 4049 and the area surrounding it have been developed. In 1959. a drainage 
channel i:; visible leading south-southwest toward I i" Street and then along I i 11 Street toward a 
liquid-filled impoundment in Area Ill. The 1959 aerial photographs also show a possible storage 
tank, possible overhead pipes. and stains surrounding the buildings. In 1962. overhead pipes and 
open storage areas have been identified and a possible storage tank remains prescnt.649 

Radionuclidcs of Concern: An undated laboratory status report identified burning high boiler 
residue contamination at Building 4049, including the following radionuclides: C-14, S-35, P-32, 
Fe-59, and Co-60.650 Activation corrosion products have also been identified as radionuclides of 
concern in past incident reports. According to correspondence with Boeing. activation corrosion 
products at the SSFL include, at a minimum, Co-60, Mn-54. Ni-59, Ni-63, and Fe-55. As a 
result, these are included in the list of radionuclides of concern associated with Building 4049 
operations. All radionuclides of concern listed are included in the August 2009 Final Field 
Sampling Plan for the Santa Susana Field Laboratory radiological background study. Table 3.3 
presents a summary of contaminants of concern. 

648 ETEC Document. GEN-ZR-0013, "Radiological Survey of Buildings T049, T042, T027, T032, and T025," 
August 26, 1988. 
649 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
650 Unknown Author, "Laboratory Status Report, Building 049," circa 1959, I page. 
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Drainage Pathways: In 1959. a drainage channel is visible leading south-southwest toward I i 11 

Street and then along 17111 Street toward a liquid-filled impoundment in Area III. A Building 
4005 surbce drainage map shows "inactive DOE PDU gasifier drains·· leading from Building 
4049 to an open-grated catch basin located adjacent to I i 11 Street that leads south through a 
"field'' to what is identified as the "R-2A Pond.''1'=' 1 

Radiological Contamination Potential: The preliminary MARSSJM Classification for the 
Building 4049 area is Class I because of previous incident reports. the location of the building 
within ETEC. and stains and open storage surrounding building in aerial photographs. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.4 provide a 
convenient reference fi:)r the following recommendations. 

Soil sampling is recommended in the Building 4049 area. As discussed above. there were 
several radiological incidents at Building 4049 involving high boiler residue and documented 
evidence of radiological releases. Significant information is lacking regarding the excavation 
activities at Building 4049. 

In addition. previous characterization studies for the Building 4049 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. Therefore. 
additional characterization is recommended fix the Building 4049 area. This includes the 
following Building 4049 areas and appurtenances: 

• Areas of staining and open storage surrounding building. The nature of the storage 
activities surrounding the building is unknown. Additionally. information regarding 
operations that may have resulted in staining at and around the building during peak 
operations could not be located. As a result. if radioactive materials were released from 
this open storage. residual contamination above background values may exist to the 
south ofthe building. 

• The drainage channel leading south-southwest toward I i 11 Street should be evaluated. 
and is included in the HSA-5B technical memorandum. In 1959 aerial photographs the 
drainage channel is visible. Subsequent photographs do not provide enough detail to 
determine whether the drainage channel remains throughout building operations. If 
radioactive materials were released from the open storage at the building, residual 
contamination above background values may have entered the drainage pathways around 
the building. 

• The '·inactive DOE PDU gasifier drains" leading from Building 4049 to an open-grated 
catch basin. The nature of the use of these drains is unknown. There is also limited 
information on the operation of the PDU in this area. Given the presence of open storage 
at the Building 4049, the ''inactive DOE, PDU gasifier drains'' should be evaluated to 
determine if residual contamination above background values entered the drains. 

651 Rocketdyne Report, 005-ZR-0001, "Final Radiological Survey of Building 005," September 21, 1993. 
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Note: Building 4185 is identified as a building feature on a 1983 Industrial Planning Map south 
of Building 4005; however. all available information indicates Building 4185 was located in the 
SRE complex. Aerial photographs from 1983 do not clearly show a building. and the research 
team could not locate any information about the building depicted in the 1983 Industrial 
Planning Map. As a result. operational summaries of this building arc not available. The May 
2005 HSA could not locate information relating to this building cither.1

'":> 

Site Description: The Building 4185 area comprises Building 4185. which was depicted on a 
1983 Industrial Planning Map. The building. located near the southeast corner of Building 4005, 
is located within an industrialized area that includes Building 4005, Building 4048. Building 
4049. Building 4 705. and Building 4 793 ( 1992). Aerial photographs show the area as being very 
active. and. as a result, structures arc difficult to discern within the area. Figure 2.4.5a provides a 
current site photograph. Plate I presents a summary of all identified features for this site. 

Building Features: No information was located. 

Former Use(s): The operations of Building 4185. located south of Building 4005. have not been 
identified. 

Information from Interviewees: None to date. 

Radiological Incident Reports: There have been no incident reports associated with operations 
in Building 4185 located to date. 

Current Usc: Aerial photographs do not clearly show a building present in the area depicted in 
the 1983 Industrial Planning Map. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): There 
have been no radiological surveys identified in association with this Building 4185. I lowever, 
numerous radiological investigations have been conducted in relation to the operations at 
Building 4005. See Section 2.4.1, above, for a description ofthese investigations. 

Radiological Usc Authorizations: None. 

Former Radiological Burial or Disposal Locations: None. 

Aerial Photographs: As indicated above, 1983 aerial photographs do not clearly identify a 
building present in the area depicted in the 1983 Industrial Planning Map. However, the area is 

. . 198" 6S3 very act1vc m _,. · 

Radionuclidcs of Concern: None. 

652 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County. California, Volume 2- Area IV Site Summaries. May 2005. 
653 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
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Drainage Pathways: In 1959. a drainage channel is visible leading south-southwest fi-om 
Building 4049 toward I i 11 Street and then along 1 i 11 Street tmvard a liquid-filled impoundment 
in Area Ill. This drainage channel would have crossed through the Building 41S5 area. /\ 
Building 4005 surface drainage map shows drains leading fi·om Building 4049 to an open-grated 
catch basin located adjacent to I i 11 Street that leads south through a .. field" to what is identified 
as the .. R-2A Pond.'' 6"~~> 55 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4185 area is Class I because of the location of the building within ETEC and its 
proximity to Building 4005. as well as the unknown nature of the building operations. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Pigurc 2.4 provide a 
convenient reference f(Jr the following recommendation. 

It is recommended that Building 4185 be included in the sampling plan for Building 4005. /\s 
discussed above. there is limited information available regarding the operations of Building 
4185. Given the building's proximity to Building 4005 and the drainage pathways in the area. it 
is recommended the former Building 4185 footprint be evaluated tor contamination. 

2.4.6 Pat·king Lot 450 I Area 

Site Description: The Parking Lot 450 I Area comprises Parking Lot 450 I and time clock 
Building 4823. This area is located at the corner of G Street and I i 11 Street. Parking Lot 450 I 
\Vas constructed between August 1957 and August 1959.6

"
6 Figures 2.4.6a and 2.4.6c provide a 

current photograph and the best available building-specific drawing(s) that the research team 
could find. Plate I presents a summary of all identified features for this site. 

Building Features: There are no building features to report for Parking Lot 450 I. Building 
4823 was located on the west side of the parking lot and served as a time clock. 

Former Use(s): Parking Lot 450 I appears to have been mainly used for its intended purpose; 
however, a 1987 Industrial Planning Map refers to this area as .. Coal Storage" and beginning in 
May 1978 aerial photographs show dark mounded material that appears to be coal at this location 
until 1995 when the site has been cleared.657 The coal storage would have been in support ofthe 
Molten Salt Test Bed and the Process Demonstration Unit (PDU).65

g The molten salt test 
facility, according to a 1992 environmental monitoring program plan, was a general purpose 
molten salt combustion pilot plant constructed in 1973 in Building 4005 to permit investigation 
of new processes using engineering scale equipment. The molten salt gasification plant (or the 
PDU) was designed and operated by Rockwell for DOE to demonstrate the technical feasibility 
of producing sulfur-free. low-Btu product gas by partial combustion of Illinois No. 6 coal in a 
sparged bed of molten, sodium carbonate salt. The total operating time from November 1978 to 

"
54 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 

''
55 Rocketdyne Report, 005-ZR-000 I, "Final Radiological Survey of Building 005," September 21, 1993. 

''
56 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 

657 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
658 Rockwell International, Decontamination and Decommissioning ol the Uranium Carbide Fuel Faci!it~· 
Building T005, 005-AN-002, September 28, 1993. 
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June 1981 was approximately I ,500 hours at an average coal feed rate of 0.25 tons per hour.1
''

9 

As a resu It. Parking Lot 450 I would have provided adequate coal storage for these operations. 

Information from Interviewees: None to date. 

Radiological Incident Reports: There have been no incident reports associated with Building 
450 I located to date. 

Current Usc: According to the May 2005 HSA. Parking Lot 450 I is used as a storage yard; 
however 2005 aerial photographs appear to indicate the area of the paved parking lot is no longer 

l t · ll d 660 present anu appears to oc partla y re-vcgetate . 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): None. 

Radiological Usc Authorizations: None. 

Former Radiological Burial or Disposal Locations: No f(mnal burial or disposal locations 
have been identified at or around Parking Lot 450 I. 

Aerial Photogt·aphs: Parking Lot 450 I first appears in aerial photographs in August 1959. 
Drainage channels arc visible on the western boundary of the parking lot adjacent to I i 11 Street. 
These drainage channels originate from the area surrounding Building 4005, discussed above. 
Beginning in May 1978, a probable coal storage bin is located at the northeast halfofthc parking 
lot, and a probable conveyor connects the parking lot to an industrialized area cast of Building 
4005 associated with the PDU. Outside storage is visible on the southwest half of the parking 
lot. In 1980. a coal storage bin is no longer visible and there arc three probable coal storage 
piles. A stain is located in the center of Parking Lot 4501. The conveyor remains present and a 
probable horizontal tank is located at the f(mner location of the time clock building. Numerous 
other small structures appear to be present and a possible pipeline is located at the northeast 
corner of the f(mncr parking lot. 

By 1983. the area includes areas of dark toned material and possible staining is visible on the 
northeast half of the site. The conveyor and possible horizontal tank remain. The areas usc 
continues to be for coal storage in 1988. A number of small structures or outside storage are also 
located at the area and the possible horizontal tank appears to be a vertical tank. The site has 
been cleared significantly by 1995. There is no longer any dark toned material or coal storage, 
the conveyor is longer present. and the area is mostly fl·ee of any outside storage. The vertical 
tank is no longer present; however a new vertical tank appears on the southern portion of the 
parking lot area. A drainage channel and pipeline run northeast-southwest along between the 
Parking Lot 450 I area and G Street. In 2005, the site is mostly vegetated with an area of ground 
scarring in the central portion of the former parking lot.661 

Radionuclidcs of Concern: None. 

659 Rockwell International, Environmental Monitoring Program Plan, Santa Susana Field Laborat01y. Area IV, ER
AN-0006, September 30, 1992. 
660 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessmellt of Area IV Santa Susana Field 
Laborat01y, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005. 
661 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Drainage Pathways: Two drainage channels appear to surround this area. The western 
boundary of Parking Lot 450 I is bordered by the Building 4005 drainage channel that originates 
from Building 4005 and runs to Pond 2A. Another drainage channel appears to be present along 
the southern boundary of Parking Lot 450 I between the parking lot and () Street follmving the 
installation ofunknown pipelines along G Street.()(,2 

Radiological Contamination Potential: The preliminary M/\RSSIM Classification for the 
Parking Lot 450 I area is Class 2 because of the use of heavy industrial usc of the parking lot 
from 1978 to 1995. and the potential of radioactive material migration via surface water now or 
airborne release from Building 4005. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.4 provide a 
convenient refCrencc for the following recommendations. 

Due to the potential of radioactive material migration via surface water now or airborne release 
fl·om Building 4005 and the lack of site investigation. additional characterization is 
recommended for the Parking Lot 450 I area. 

• The perimeter of the former Parking Lot 450 I. Parking lots are generally constructed to 
have drainage tlow to the perimeter of the structure. As a result. should radioactive 
materials have drained Jl·om l~1cilities to the north to the parking lot. or should any of the 
industrial activities at the parking lot included radioactive materials. residual 
contamination above background values may exist along the perimeter of the former 
Parking Lot 450 I. 

• The drainage channel and unknown pipelines located along G Street. Should radioactive 
materials have drained from facilities northeast ofthe parking lot to the drainage channel 
along G Street. residual contamination above background values may exist within the 
drainage channel. 

• The Building 4005 drainage channel along I i 11 Street that is adjacent to the Parking Lot 
450 I area. Should radioactive materials have drained from facilities north of the parking 
lot. namely Building 4005. to the drainage channel along I i 11 Street. residual 
contamination above background values may exist within the drainage channel. 

2.4.7 Parking Lot 4536 A1·ea 

Site Description: The Parking Lot 4536 area includes Parking Lot 4536, time clock Building 
4836, and guard shack Building 4636, as well as the surrounding area to the intersection of I ih 
and G Streets. Parking Lot 4536 was constructed between 1962 and 1965. Figures 2.4. 7a and 
2.4.7c provide a current photograph and the best available building-specific dra\ving(s) that the 
research team could find. Plate I presents a summary of all identified features for this site. 

Building Layout: There are no building features to report for Parking Lot 4536. Buildings 
4836 and 4636 were located at the northeast corner of the parking lot and served as a time clock 
and guard shack, respectively. 

662 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Former Usc(s): Parking Lot 4536 appears to have been mainly used for its intended purpose of 
serving personnel working in the SNAP facility until approximately 1978. In 1978. the parking 
lot is also used for outside storage of non-radiological equipment. These storage activities 
. ·1 2()()5 h I k. I d 661 

(J(,.J mcreasc untt w en t 1c par ·111g ot was remove . · · 

Information from Interviewees: None to date. 

Radiological Incident Reports: There have been no incident reports associated V\ ith operations 
at Parking Lot 4536 identified to date. 

Current Usc: June 2005 aerial photographs show the area to have been cleared of all storage 
materials and the pavement has been removed. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Parking Lot 4536 have not been conducted; however the parking 
lot was included in the Area IV Radiological Characterization Survey. conducted in I 994 and 
1995. 

The Area IV Radiological Characterization Survey was designed to locate and characterize any 
previously unknown areas of elevated radioactivity in Area IV. The study measured background 
to be 15.6 mR/hr with an acceptable limit less than 5 mR/hr above background. The survey 
found the area to be below the then-acceptable Iimits.61

'
5 

Radiological Usc Authorizations: None. 

Former Radiological Burial or Disposal Locations: None. 

Aerial Photographs: As indicated above. Parking Lot 4536 was constructed between I 962 and 
I 965. Prior to its appearance in 1965. the area is vegetated with no notable features. The 
parking lot appears to be used for its intended purpose until I 978 when outside storage is visible 
on the west half of the parking lot. Storage crates appear at the northwest corner of the parking 
lot in I 980. Outside storage remains visible. and relatively unchanged in 1980. 1983 and I 988. 
However, in 1988. dark toned material is also visible on the cast half of the parking lot. In I 995, 
the west half of parking lot continues to have some outside storage and possible standing liquid 
is visible along the western boundary and staining in the southwest corner. Staining and dark
toned mounded material is visible on the east side of the parking lot. The only thing remaining 
at the site in 2005 is ground scarring, likely a result from demolition activities.666 

Radionuclidcs of Concern: None. 

663 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment oj'Area IV Santa Susana Field 
Laboratory, Ventura County, Calij'ornia, Volume 2 --Area IV Site Summaries. May 2005. 
664 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
665 Rocketdyne, Document A4CM-ZR-OOII, Rev. A, Area IV Radiological Characterization Survey, August 15, 
1996. 
666 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
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Drainage Pathways: Aerial photographs fi·om 1983. 1988. and 1995 show a pipeline along the 
southern boundary of the parking lot. Drainage around the site appears to follow this pipeline 
fi·om the northeast to the southwest. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Parking Lot 4536 area is Class 2 because of the presence of storage operations f(x a number of 
years in the area. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.4 provide a 
convenient reference for the following recommendations. 

Due to the potential of radioactive material migration via sur1~1ce water 1low or airborne release 
from buildings northwest of the parking lot. including Building 4023. and the lack of site 
investigation. additional characterization is recommended for the Parking Lot 4536 area. 

• The perimeter of the former Parking Lot 4536. Parking lots arc generally constructed to 
have drainage 1low to the perimeter of the structure. As a result. should radioactive 
materials have drained from facilities to the north to the parking lot. or should any of the 
industrial activities at the parking lot included radioactive materials. residual 
contamination above background values may exist along the perimet<;r of the former 
Parking Lot 4536. 

• The outside storage areas located at Parking Lot 4536. Should radioactive materials have 
been contained in the storage containers at Parking Lot 4536, residual contamination 
above background values may exist at the former Parking Lot 4536 area. 

2.5 GROUP 5 

The Group 5 index map is presented in Figure 2.5. Following Figure 2.5. the site photograph 
and layout drawings for each building area within HSA-5A Group 5 are presented. HSA-5A 
Group 5 includes one building area. Building 4029. the radiation measurement facility. 

2.5.1 Building 4029 Area 

Site Description: The Building 4029 area includes Building 4029 and the surrounding area. 
Building 4029, the radiation measurement facility, is a single open bay, Butler-type building with 
a steel fi·ame. corrugated metal siding and roofing. An undated photograph shows the presence 
of a drum and/or barrel storage area south of Building 4029. Figures 2.5.1a through 2.5.1i 
provide a current photograph and the best available building-specific drawing(s) that the research 
team could find. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4029 measured 20 by 40 feet with a 12-foot eave. The ceilings 
and walls are insulated with fiberglass mat. The floors were originally tiled with asphalt tiles 
that were subsequently removed. Following removal of the tiles, the floor remained bare 
concrete slab. Ventilation is provided by an exhaust blower through two absolute filters. Three 
below-grade enclosures were constructed to hold radioactive calibration sources: a I 0-foot deep, 
12-inch diameter concrete well with three separate galvanized pipe casings for source storage. a 
I 0-foot deep concrete and lead well with a 4-foot above-grade section ( 14 feet total) with 
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galvanized pipe casing for instrument calibration, and a 3- by 3-foot concrete pit two feet deep 
for source storage.667 

r,r,x 

Building 4029 has also been referred as the old calibration facility. the hazardous waste storage 
lacility, and the hazardous waste management lacility. 

Former lJse(s): Constructed between 1962 and 1965. Building 4029 was originally constructed 
to store radioactive source materials. including PoRe. PuBe. Co-60, Ra-226. and Cs-137. f(Jr 
instrument calibration.1

'r,
9 The table belo·w shows the calibration sources used at Building 4029, 

the source strength. and the date the source strength was measured. 

Calibration Sources Used at Building 4029 

Source So111·ce Strength (mCi) Date 

1 Ra-226* 2-1.8 1960 
--

!2 · Ra-226 Ll2 1960 

3- Ra-226 930 1960 

)4 - Co-60 Unknown Not Applicable 

~ - Po13e Unknm\n Not Applicable 

1 - Pul3c Unknown Not Applicable 

/7 - Cs-137 5310 September 1963 

[8 Cs-13 7 5260 Septem bcr 1963 
. -Source: El LC Document. 029-AR-000 I, ''Fmal D&D Report for 

Building T029," March 28, 1996. 
*A March \964 incident resulted in the release of Ra-226 from this 
source capsule at Building -1029. This incident is discussed in detail 
below. 

Ra-226, Cs-13 7, and Co-60 were used to calibrate gamma-sensitive instruments. while PoRe and 
PuBe were used to calibrate neutron-sensitive equipment. Based on information contained in the 
1996 D&D report, the Ra-226 sources were replaced with two Cs-13 7 sources and were not used 
in the facility concurrently. The encapsulated Co-60 source was used in the early 1960s and was 

d I .. dl . I dt· h ~ ., .. b 1965670671677 use on a 11111te JaSIS. twas remove rom t e 1ac1 1ty 1n a out . · · -

The PoBe and PuBe neutron sources were fully encapsulated and stored in a small concrete pit in 
the northeast corner of the building, approximately 3- by 3-foot wide and 2 feet deep. The pit 
was also used to store gamma sources in lead pigs when not in use. The neutron storage facility 
was dismantled in 1964 or 1965. All materials were handled and stored in encapsulated form 
and leak tests were performed every six months. All radioactive source materials were removed 

(,(,J ETEC Document, 029-AR-000 I, "Final D&D Report for Building T029," March 28, 1996. 
('
68 ETEC Document, GEN-ZR-0006, "Radiological Survey of the Old Calibration Facility - Building T029," 

August 19, 1988. 
(,(>'' ETEC Document, 029-AR-0001, "Final D&D Report for Building T029," March 28, 1996. 
670 ETEC Document, GEN-ZR-0006, "Radiological Survey of the Old Calibration Facility - Building T029," 
August 19, 1988. 
671 ETEC Document, 029-AR-000 I, "Final D&D Report for Building T029," March 28, 1996. 
672 Rockwell International, Document NOO I DWP000024, "Radiological Decontamination of Building 029," July 31, 
1989. 
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by April 29. 1974. and transferred to another facility. and Building 4029 was partially 
decommissioned. h 731' n(,J".hlh 

Beginning in 1974. Building 4029 was later incorporated into the Hazardous Waste Management 
Facility (HWMF) as a storage area along with Building 4133. which served as a treatment 
facility. The IIWMF was for the management of reactive metal waste, including Na. NaK. Li. 
and Lill2. and functioned to convert waste metallic sodium into sodium hydroxide. During a 
June 1989 DIIS inspection ol'thc SSFL Site. DHS reported Rockwell and Rockctdync received a 
state permit on December 30. 1983. for a sodium waste storage area at Building 4029. 
According to a 1988 DOE memorandum. ten cold traps containing sodium. a reactive hazardous 
waste. were being stored in an unpermitted storage area. The memorandum indicated the traps 
vverc stored outside the Building 4029-pcrmittcd storage area. While it was stated the sodium 
was contained and would not cause an environmental problem. the storage outside of Building 
4029 was a violation of the RCRA storage regulations. As a result. ETEC was in the process of 
developing sawing techniques to cut the traps so that they could be oxidized at the burn facility. 
I•77(,7X_h7'i_hXU 

The 1997 Annual Site Environmental Report indicated the l~1cility received a renewed RCRA 
Part B permit (CAD0000629972 [3-3-TS-002]) to operate the facility from the California 
Department of Toxic Substances Control in 1993. In 1997. the facility was reported to be in 
final closure: however, according to the 1998 Annual Site Environmental Report. the facility 
entered final closure in 1998 and a closure plan was submitted to DTSC in January 
1999 _6X I_!JX2.!JS36X-l 

Following an independent verification survey. DOE determined Building 4029 satisfied the 
requirements for release without radiological restrictions on February 5. 1993.!JX:i DIIS 

<'
71 Rockwell Health and Safety, Letter, '"Transfer of Radioactive Sources from T029," from J. D. Moore (Rockwell 

Health and Safety) toW. f. Heine, May I, 1974. 
674 ETEC Document, GEN-ZR-0006, "Radiological Survey of the Old Calibration Facility Building T029," 
August 19. 1988. 
675 ETEC Document, 029-AR-000 I, "final D&D Report for Building T029,'' March 28, 1996. 
676 Rockwell International, Document NOO I DWP000024. "Radiological Decontamination of Building 029.'' July 31. 
1989. 

677 ETEC Document, GEN-ZR-0006, '·Radiological Survey of the Old Calibration Facility - Building T029." 
August 19. 1988. 
67~ The Boeing Company, Rocketdvne Propulsion and Power DOE Operations Annual Site Em·iromncntal Report 
1997, A4CM-ZR-OO 12. November 23, 1998. 
"

7
'' The Boeing Company, Rocketdvne Propulsion and Power DOE Operations Annual Site Em·ironmental Report 

1998, RD99-115. September 22, 1999. 
680 Scott, Randal, Memorandum Re: Survey Status Report. July 5, 1988. 
681 ETEC Document. GEN-ZR-0006, "Radiological Survey of the Old Calibration Facility - Building T029," 
August 19, 1988. 
682 The Boeing Company. Rocketdvne Propulsion and Power DOE Operations Annual Site Em·ironmcntal Report 
1997, A4CM-ZR-OO 12, November 23, 1998. 
681 The Boeing Company, Rocketdvne Propulsion and Power DOE Operations Annual Site Em·ironmental Report 
1998, RD99-115, September 22, 1999. 
684 DOE, "Environmental Assessment for Cleanup and Closure of the Energy Technology Engineering Center, 
Final," March 2003. 
685 ORISE, Letter, "Type A Verification of Building T029, Santa Susana Field Laboratory, Rockwell International, 
Canoga Park, California," from T. Yitkus (ORISE) to A. Kluk, February 5, 1993. 
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concurred that Building 4029 met the approved standards for unrestricted release on December 
2 L 1995. 11 ~ 6 DOE released Building 4029 without radiological restrictions on April 2 L 1997.(1~ 7 

In 1996. a D&D report documented the work performed to remove residual radioactive 
contamination from a relatively inaccessible area of Building 4029. All below-grade enclosures 
were removed and disposed of as low level waste. the exhaust system was removed for reuse. 
and the excavations were backfilled to allow for continued use of the facility. Details regarding 
this removal effort are provided below.r,xx 

Information from Interviewees: None to date. 

Radiological Incident Reports: There have been several incidents associated with Building 
4029 that could have resulted in a release to the environment. The f()llowing table provides 
informat!on presented in an incidents database provided by Boeing. 

Building 4029 Incident Report Summat;· 

Incident File Date of 
Name Incident Location of Incident Isotopes Description of Incident 

A0029 I I' I I' 1963 SSFL & DSI:ll Co-60 Investigation of discrepancies in 
~uartcrly radioactive by-product 
material. 

A0032 3124. I 964 Source well Ra-216 Leaking calibration source contaminated 
facility and personnel. 

A0367 (,/2411 96) Calibration Facility Ra-226 Alarm failed when source failed to 
return to safe storage. 

A0577 I I /20/1 970 Calibration Faci I ity Cs-137 Calibration source encapsulation failed 
during use. 

• On November II. 1963, a health and safety supervisor was notified that six radioactive 
sources were reported missing from the Quarterly Radioactive By-Product Material 
Inventory for the third quarter of 1963. The June 30. 1963. inventory listed the following 
sources as being present in Building 4029: one 5.0 I mC Ra-226 source. one 0.177 mC 
Ra-226 source. t\\O 1.0 mC Co-60 sources. one 0.1 mC Co-60 source. and one Sb-125 
source. The inventory, however. was found to be incorrect. All the sources were 
eventually accounted for with the exception of the 0.1 mC Co-60 source, which was 
believed to have been disposed of from the waste disposal shed (Building 131. 
Headquarters) a year earlier. The incident report does not provide any indication that a 
release occurred as a result ofthis incident (A0029). 6s9 

• On March 24. 1964, a leaking calibration source contaminated the building and personnel 
with 24.8 mC:i Ra-226. According to the incident report, the source was one of three 
containing 24.8 mC:i of Ra-226 as a bromide salt. The other sources contain 132 mC:i and 
930 mCi of Ra-226 in the bromide chemical form as well. All three sources were 

686 Wong, Gerald, DHS Letter regarding release of Building T029, T028, and OCY, January 2, 1996. 
687 Liddle, Roger, DOE, Letter Re: release of Facilities for Unrestricted Non-Radiologic Use," April 21, 1997. 
688 ETEC Document, 029-AR-0001, "Final D&D Report for Building T029," March 28, 1996. 
689 Badger, F.H., Internal Letter Re: Investigation of Reported Missing Radioactive Sources, January 8, 1964. 
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encapsulated in platinum iridium alloy of 1.0 mm \vall thickness. except for the 930 mCi 
of Ra-226. \\hich has a wall thickness of 1.5 mm of platinum alloy. 

On March 24. 1964, a 24.8 mCi Ra-226 source capsule became detached fl·om the nylon 
string and ICII into the bottom of the source thimble. The 13-foot t~1ll of the source 
capsule cracked the outer plastic encapsulation surrounding the inner capsule and 
released some loose Ra-226. The contamination was primarily confined to the source 
storage \\ell and the source thimble. Three personnel were contaminated with alpha 
activity on their hands with 2.500 dpm maximum as determined by a portable alpha 
survey meter. The personnel \\ere evacuated to the Building 4020 hot change room for 
decontamination. The area outside the source holder was found to be contaminated with 
"low level"' removable alpha contamination. Decontamination of the facility reduced 
fixed and removable contamination below detectable levels with one exception at the 
source storage well at the floor level was 6 dpm/1 00 cm2 alpha. 
According to the report the source was believed to be at the bottom ofthe storage \\ell as 
the gamma activity at the top of the North storage well was approximately 1.5 mR/hr. A 
high volume air sample showed normal background alpha activity of2.5 x I 0-11 uc/cm3. 

On March 25. 1964. the source \\as recovered fi·om the source well and was placed in a 
I d I . . . . d. . . (A00'17) r>')o ea s 11ppmg container to awalt JsposJtlon _L . 

• On June 24. 1965. personnel f~1iled to return a 132 mg Ra-226 source to its well following 
instrument calibration. follcming the departure of the personnel, five Atomics 
International employees spent approximately 2.5 hours in the building installing a glove 
box and connecting it to the building's absolute filter system. The exposed source was 
discovered on June 25, 1965. by llealth and Safety personnel who were present at the 
building to conduct a smear survey of a 55-gallon drum containing "a few kg of depleted 
UC." The source was returned to the well and the personnel who entered the building 
during the period of exposure were monitored (A0367). 691 

• On November 20, 1970, the encapsulation of a 4.6 Ci Cs-137 calibration source failed 
during use and dropped I 0 feet to the bottom of the well, resulting in the source getting 
stuck in the storage well. It was estimated that the external radiation level of the source 
was 16 R/hr one foot away from the source (A0577).692 

During a June 1989 DHS inspection of the SSFL Site, DHS reported Rockwell and Rocketdyne 
received a state permit on December 30. 1983 for a sodium waste storage area at Building 4029. 
The inspection also stated that ''[Rockwell and Rocketdyne] failed to submit a written report to 
the Department (and EPA) within 15 days after determination of release of the radioactive 
materials at the sodium storage area (T029):· According to the report, the facility's Industrial 
Hygienist "mentioned that they had found radioactive contamination in the sodium storage area." 
However, no signs were posted indicating radioactive contamination.093 The research team could 

""
0 Busick. D.O .. Internal Letter Re: Report of Radioactive Contamination Incident of the Radiation Measurement 

Facility- Building 029, April I 0, 1964. 
691 Wildanger, A. W .. Incident Report Re: Radiation Measurement Facility, A0367, July 9, 1965. 
r>'Jc Owen, R.K., Internal Letter Re: Incident Report- Sealed Source Capsule Failure at T029, December 2, 1970. 
693 Motiafard, V., State of California, Department of Heath Services, Addendum Report, Rockwell International 
Corporation Rocketdyne Division, November 30, 1989. 
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not locate additional inf(mnation regarding the contamination referenced by the Industrial 
llygienist at Building 4029. 

Current Usc: The hazardous waste management facility. including Buildings 4133 and 4029 
was scheduled to be demolished in 2007. Physical closure activities began on March 26. 2007; 
however. a stop vvork order was issued and Building 4029 was placed into "safe shutdown .. 

d. f I . 1· . I . d bY-+ 695 '1'1 I h pen 111g t 1e comp et1on o an env1ronmcnta Impact stu y. · · 1e researc 1 team assumes t c 
building remains in .. safe shutdown:· 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• Rucketdync pcrf(mncd a RadiologicJI Survey in 1988 measuring the gamma exposure 
rate of the building. surrounding area and entrance road to clarify and identify areas 
needing further radiological inspection or requiring remedial action. The Ra-226 source 
wells \\el-c surveyed for alpha contamination. and an area south of Building 4029 used 
f(Jr storing barrels in the early 1960s \\as also surveyed for residual radioactive material. 

The average gamma measurements \\ere 14.4 ± 1.55 FR/hr (-0.84 ± 1.55 ~tR/hr corrected 
for background at the time). The measurements were below the 1988 DOE (20 ~tR/h 

above background) and NRC (5 ~dVhr above background) limits. It was found that 
source wells were contaminated (2.800 rt- dpm/1 00 cm2

) and it was recommended that 
they be remediated during the final decommissioning and demolition ofthe facility. The 
survey concluded that with the exception of the wells, the facility and surrounding areas. 
including the drum storage area, arc "clean .. of any residual radioactive contamination.6

% 

• According to a 1989 Rockwell International factual perspective. the contaminated Ra-226 
thimble was removed and disposed of in October 1989.(m The information was 
referenced from Rocketdyne Report N704SRR990029. 

• In 1993, ORISE performed a Type A verification of Building 4029. ORISE reviewed the 
decontamination and radiological survey report and supporting documentation and 
performed scans of the floor surfaces contiguous with the source well's former location. 
According to the report, the surface scans did not identify any locations of elevated direct 
radiation. ORISE determined the building satisfied the 1993 requirements for release 
without radiological rcstrictions.69x 

694 The Boeing Company, "Site Environment Report for Calendar Year 2007 DOE Operations at The Boeing 
Company Santa Susana Field Laboratory, Area IV," September 2008. 
695 DOE, Letter, "Response to Letter Dated, may 23, 2007, regarding Closure of Hazardous Waste Management 
Units in the Radioactive Materials Handling Facility (RMHF), Boeing, Santa Susana Field Laboratory, Simi Valley, 
California," from T. Johnson (ETEC) toN. Riley (Boeing), June 1, 2007. 
696 ETEC Document, GEN-ZR-0006, "Radiological Survey of the Old Calibration Facility - Building T029," 
August 19, 1988. 
697 Rockwell International, NOOI EROOOO 17, "Nuclear Operations at Rockwell's Santa Susana Field Laboratory- A 
Factual Perspective," December 20, 1989. p. 45. 
r'98 ORISE, Letter, "Type A Verification of Building T029, Santa Susana Field Laboratory, Rockwell International, 
Canoga Park, California," from T. Vitkus (ORISE) to A. Kluk, February 5, 1993. 
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• DHS performed verification sampling in 1995 and found no residual contamination 
exceeding the limits for unrestricted release in January 1996. According to the survey 
summary. the survey results were all less than twice the 1995 background levels for the 

d d
. ()l)l)7()0 

structure an surroun mg area. 

• In 1996. the D&D report documented the work performed in 1989 to remove residual 
radioactive contamination fl·om a relatively inaccessible area of Building 4029. This 
work included the excavation of the Ra-226 source storage well and the Ra-226 source 
holder. which were disposed of as low-level radioactive waste. ;\ rectangular area of the 
floor surrounding the Ra-226 source storage well was excavated using concrete saws and 
jack-hammers. A backhoe was used to dredge the soil from the cut-up area. ;\ vacuum 
cleaner removed the soil in the immediate vicinity of the 12-inch diameter casing. Once 
the casing was loosened from the soil ("with the inner contents of contaminated source 
thimble tubes still intact"). a sling was attached to the casing and a forklift moved the 
casing to the 1loor. The casing was covered with plastic bags. tagged as radioactive 
material and transported to the RMHF. 

At the RMIIF, routine smear surveys on the surfaces of the thimbles sliowed ··normal'' 
background activity. Swabs ti·om the interiors of the thimble tubes after the casing was 
excavated shows alpha-contaminated interiors. requiring the disposal of the casing as 
low-level radioactive waste. The casing was cut into t\\o pieces and the concrete 
embedment was separated tl·om the casing's three inner tubes. All components were 
packaged for disposal as low-level radioactive waste at an authorized site. 

Additionally. the work included the demolition of the housing used for the Co-60 source 
and disposal of the uncontaminated debris as nonradioactive waste. The storage well of 
the Co-60 source cell was partially excavated to a depth of approximately 2 feet below 
grade. The Co-60 structure was "'eliminated to an extent that provides an obstruction-tl·ee 
floor-space for future storage of nonradioactive materials." The exhaust system outside 
the building was also removed. surveyed and determined to be ·'clean'' for reuse. Smear 
surveys on the Co-60 source and exhaust system showed no activity above 1996 
background levels. 

All excavated areas were refilled and resurfaced. although the D&D report does not 
provide information regarding the type of till used or its origin. The volume of 
contaminated waste from the three source storage locations was approximately 40 cubic 
feet. An additional 60 cubic feet of contaminated waste was generated from areas 
adjacent to the storage locations and soil and asphalt. 

Rocketdyne took soil samples as part of the D&D effort. The survey found all radiation 
to be in ··acceptable ranges" around 1996 background levels. Excavation sampling 
results for Pb-214 were 0.28 and 0.27 pCi/g compared to a background measurement of 
0.84 pCi/g. Excavation sampling results for K-40 were 23.1 and 23.6 pCi/g compared to 
a background measurement of 22.2 pCi/g. Based on these measurements and the 1988 

699 Lupo, Roger, DHS, "Verification Survey of Building T029," September 14, 1995. 
700 Wong, Gerald, DHS Letter regarding release of Building T029, T028, and OCY, January 2, 1996. 
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radiological survey. the facility was released for unrestricted use and the excavated area 
was refilled. 701702 

• FPA conducted an oversight verification survey in 2001 for alpha and beta 
contamination. The survey included scans f()r alpha and beta and fixed point 
measurements f(Jr alpha and beta. Six swipe samples were collected and dust samples 
were collected fi·om two ventilation ducts. Swipe samples \vere analyzed for removable 
contamination and dust samples were analyzed for the presence of radium daughter 
products. The contaminant of concern for Building 4029 was Ra-226 on the floors and 
walls. Acceptable limits f()r the survey were consistent with NRC Regulatory Guide 1.86 
(Ra-226 levels of 100 dpm/1 00 cm 2 average. 300 dpm/1 00 cm2 maximum. and 20 
dpm/1 00 cm 2 removable) and the proposed site wide release criteria in accordance with 
Area IV survey. 7

''
1 None of the field measurements indicated the presence of 

rad ionuc I ides above the 200 1 acceptable I im its. The EPA field measurements confirmed 
the conclusions reached by both Rocketdyne and ORISE.704 

Radiolo~;ical Usc Authorizations: None fc)Lmd. 

Former Radiological Burial or Disposal Locations: No known disposal or burial locations 
have been identified at or ncar Building 4029. It is important to note. however. that barrels and 
drums \verc stored outside the building for a short period oftime in the early 1960s. Surveys of 
the storage area found no detectable activity. 70

" In 1989. a storage area was reported to be 
located near Building 4029 that contained a permitted long-term storage hazardous waste area. 
Reactive metals including sodium. potassium, sodium potassium, zirconium. and lithium metal 
\verc stored in '"55-gallon drums (illegible). There were also apparently 20 'cold traps' 
containing reactive sodium metal stored outside Building 029." The area where the traps were 

d . I . h . d h d 706 store was not wtt 1111 t e pcrmttte azar ous waste storage area. 

Aerial Photographs: Based on aerial photographs. Building 4029 was constructed between 
1962 and 1965, which is inconsistent with information presented in the 2005 HSA. The 1962 
aerial photographs do not show any construction activities in the vicinity of Building 4029: 
however. by 1965. the building is present. In 1980. four small containers are visible directly 
west of the building. They do not appear in subsequent photographs. Significant ground 
scarring that is located south-southwest ofthe building is visible in 1995 aerial photographs. The 
ground scar is no longer present in 2005. 707 

Radionuclides of Concern: Constructed in 1959. Building 4029 was originally constructed to 
store radioactive source materials, including Co-60, Ra-226, and Cs-13 7, f()r instrument 

701 Rockwelllnternational, N704SRR990029, "Final Decontamination and Radiological Survey of Building T029," 
June 28, 1990. 
70c ETEC Document, 029-AR-000 I, "Final D&D Report for Building T029," March 28, 1996. 
703 Rocketdyne Document, A4CM-ZR-OO II, Rev. A, "Area IV Radiological Characterization Survey," August 15, 
1996. 
70~ Tetra Tech EM Inc., ''Final Oversight Verification and Confirmation Radiological Survey Report for Buildings 
T-012, T-029, and T-363," December 20.2002. 
705 ETEC Document, GEN-ZR-0006. "Radiological Survey of the Old Calibration Facility - Building T029," 
August 19, 1988. 
706 Schiffman, Joel, United Stated Department of Energy Environmental Survey Report, June 16, 1989. 
707 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
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calibration. 711s711
') All radionuclidcs of concern listed arc included in the August 2009 Final Field 

Sampling Plan for the Santa Susana Field Laboratory radiological background study. Table 3.3 
presents a summary of contaminants of concern. 

Drainage Pathways: Based on aerial photographs. drainage at and around Building 4029 is to 
the south. There do not appear to have been any floor drains at Building 4029. 

Radiological Contamination Potential: The preliminary MARSSIM Classification f(x the 
Building 4029 area is Class I based on its previous usc and the unknown source of the fill 
material used to backfill excavations during D&D activities. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.5 provide a 
convenient reference for the f(111mving recommendations. 

Soil sampling is recommended in the Building 4029 area. As discussed above. there were 
several radiological incidents at Building 4029 involving calibration sources and documented 
evidence of radiological releases. Information is lacking regarding the excavation activities at 
Building 4029. 

In addition. previous characterization studies for the Building 4029 area were focused on 
delineating the extent of contamination to standards that \vere applicable at the time. Thcrcf(xc. 
additional characterization is recommended for the Building 4029 area. This includes the 
following Bui I ding 4029 areas and appurtenances: 

• In 1980. four small containers arc visible directly west of the building. Given the 
building's usc as a storage area of radioactive source materials, calibration facility, and 
hazardous waste management facility. and because the contents of these containers arc 
unknown. it is possible the containers west of the building may have contained 
radioactive materials. Any leaks from these containers may have left residual 
contamination above background values in the area. 

• Ground scarring located south-southwest of the building in the vtcmtty of a 1onncr 
storage area in I 995 aerial photography is recommended for sampling. 

• Sampling within Building 4029 should be localized at the former location of the source 
wells. which were excavated and backfilled with till from an unknown source and to 
confirm all residual contamination was removed during D&D operations. 

708 ETEC Document, 029-AR-000 I, '"Final D&D Report for Building T029," March 28, 1996. 
709 Po Be and PuBe were also sealed radioactive sources at Building 4029; however polonium-21 0 has a halflife of 
210 days and, therefore has been omitted from the list of radionuclides of concern. 
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3.1 U.S. ATOMIC ENERGY COMMISSION SPECIAL NUCLEAR MATERIAL 
LICENSE 

The first license issued by the U.S. Atomic Energy Commission (AEC) tor the SSFL site was 
Special Nuclear Material License No. SNM-21. It was initially issued on April 6. 1956 for use at 
the Canoga Park site. License No. SNM-21 authorized Atomics International Division of North 
American Aviation. Inc. (Atomics International) to receive and possess 50 grams of uranium 
enriched in uranium-235 (U-235) for usc in fission counter tubes. License No. SNM-21 was 
amended eight times to increase the number and type of nuclear materials that could be handled 
at the Canoga Park and SSFL sites. This license was terminated on September 27. 1996. In 
February 1975, the AEC became known as the Nuclear Regulatory Commission (NRC) and 
License No. SNM-21 became an NRC license. 

3.2 U.S. ATOMIC ENERGY COMMISSION CRITICAL EXPERIMENTS FACILITY 
LICENSE 

On October 3, 1960, the AEC authorized Atomics International. under License No. CX-17, to 
possess and operate a separable-half type critical experiments facility at power levels not 
exceeding 200 \vatts (thermal) in Building I 00 (now known as Building 41 00). Atomics 
International conducted this research under contract to the Southwest Atomic Energy Associates 
of Shreveport. Louisiana. The license permitted the possession ·'and usc of special nuclear 
materials as ft1llows: 

• 25 kilograms of U-233 and II 0 kilograms of U-235 as fuel for the reactor; 

• 135 grams of U-233. 1.135 grams of U-235. and 135 grams of Pu-239 m foils and 
capsules for usc in connection with operation ofthe reactor: 

• 0.5 gram each of U-233. U-235. and Pu-239 in fission counters for usc in connection with 
operation ofthc reactor: and 

• 32 grams of Pu in encapsulated neutron sources for usc in connection with operation of 
the reactor.'' 

License No. CX-17 also permitted the possession ''and usc of source materials as follows: 

• 656 kilograms ofTh-232 for use in the core and buffer regions of the reactor: 

• 700 grams of natural uranium in foils and capsules for usc in connection with operation 
of the reactor; and 

• 0.5 gram each of U-234, U-236. and U-238 in fission counters for use in connection with 
operation ofthe reactor." 

License No. CX-17 also permitted the possession '·and use of 0.5 gram of Np-237 in fission 
counters for use in connection with operation of the reactor and to possess, but not to separate 
such byproduct materials as may be produced by operation of the reactor.'' 

License No. CX-17 was amended ten times before it was terminated on October 6, 1980. 
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3.3 CALIFORNIA DEPARTMENT OF PUBLIC HEALTH RADIOACTIVE 
MATERIAL LICENSE 

On September II. 1963, the State of Calif()rnia. Department of Public Health issued Radioactive 
Material License No. 0015-59 to Atomics International. This license authorized the possession 
and usc of a wide range of radioactive materials at the De Soto Avenue. Canoga Park, and SSFL 
sites as listed in Table 3.1. below. 

Table 3.1 
Radioactive Materials Covered by License No. 001 S-59 

Radioactive Material Maximum Quantity that 
(clement and mass number) Chemical and/or Physical Form Licensee may Possess 

Any byproduct material between Any 7 curies of each byproduct material 
atomic number 3 and 83 between atomic number 3 and 83 
Antimony-124 Any 50 curies 

lridium-192 Any 70 curies 

Cobalt-60 Scaled sources I 0 sources not to exceed 400 curies 
each 

llydrogen-3 Any 550 curies 

Polonium-21 0 Any 150 curies 

Any byproduct material Separated from irradiated thorium and 250 microcurics total 
uranium samples 

Hydrogen-3 Titanium tritide toil (U.S. Nuclea1 500 millicurics 
Corporation) 

Hydrogcn-3 Titanium tritidc foil (U.S. Radium I curie 
Corporation) 

Stronti um-90 Scaled source (U.S. Nuclear 5 microcurics 
Corporation Model 312) 

Radium-22G Any 2,000 milligrams 

Radium-22G Scaled neutron sources 500 m iII igrams 

Cobalt-GO Sealed source (U.S. Nuclear I source not to exceed 5 curies 
Corporation Model 338) 

Cobalt-GO Sealed source (Isotopes Specialties I source not to exceed 5 curies 
Company Model 338) 

Cerium-144 Sealed source (Isotopes Specialties 50 microcuries 
Company Model I GO) 

lridium-192 Scaled source (Technical Operations I source not to exceed 20 curies 
Model A 424- I) 

Radium-22G Sealed sources (NRC Equipment Seven sources not to exceed 0.4 
Corporation) 111 ill igram each 

Strontium-90 Sealed sources Two sources of 3 millicuries each 

Americium-241 Any 2 millicuries 

Natural or depleted uranium Any 20,000 pounds 

Natural thorium Any 700 pounds 

This license is assumed to have covered the use and possession of radioactive materials in SNAP 
Reactor Building 4059. Up until December 1969, when reactor operations ceased in Building 
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4059. there had been 39 amendments to this license. The radioactive materials covered in the 
39111 amendment arc listed in Table 3.2. below. 

Table 3.2 
Radioactive Materials Covered by License No. 0015-59, Amendment No. 39 

Radioactive Material Maximum Quantity that 

(element and mass number) Chemical and/or Physical Form Licensee may Possess 
Any radionuclidc with atomic number Any 25 curies for any one radionuclide 
3 throut;h ~3 

Antimon::- -124 Any I 00 curies 

lridium-192 Any I 00 curies 

Cobalt-60 Scaled sources I 0 sources not to exceed 400 curies 
each 

llydrogcn-3 Any I OJJOO curies 

Polonium-21 0 Any 150 curies 

Krypton-g5 Any I 00 curies 

Ncptuntum-237 Any I 00 microcuries 

Radium-22() Any except as neutron sources 5 grams 

Radium-:2:26 Sealed neutron sources 500 milligrams 

Cobalt-60 Sealed source (U.S. Nuclear I source not to exceed 5 curies 
Corporation Model 338) 

Cobalt-60 Sealed source (Isotopes Specialties I source not to exceed 5 curies 
Company Model 338) 

Cobalt-60 Sealed source (Lockheed Nuclear 25.000 +/- 2,500 curies in 12 sources 
Products Dwg 442-100 I) 

lridium-192 Sealed source (Technical Operations 4 sources not to exceed I 00 curies 
Model A424-l) each 

Radium-226 Sealed sources (NRC Equipment Seven sources not to exceed 0.4 
Corporation) milligram each 

Cali fonium-252 Sealed source (Oak Ridge) 2 sources not to exceed 550 
microcuries each 

Any radionuclide with atomic number Any Not to exceed I 00 curies for any one 
3 through 83 radionuclide 

Promethium-147 Promethium oxide 150.000 curies 

Americium-241 Any I 0 curies 

Natural or depleted uranium Any 20.000 pounds 

Natural thorium Any 1,000 pounds 

Tantalum-182 Metal 500 curies 

Natural or depleted uranium Any 50.000 pounds 

Mixed fission products (Hot Lab) Any I 0,000,000 curies 

Any radionuclide with atomic number Any I 00,000 curies for any one 
3 through 83 (Hot Lab) radionuclide 

This license was amended 64 times up until August 2, 1979 when the license number was 
changed to No. 0015-70. Up until October 21, 1996, there had been 94 amendments. 
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3.4 RADIONUCLIDE LIST TO BE USED IN SOIL AND GROUNDWATEH 
SAMPLING 

From a review of historical documents and radioactive material I iccnses issued for the SSFL. all 
of the radionuclides selected f(Jr radiochemical analysis of soil and groundwater samples are 
likely to have been used or generated on the SSFL. Promethium-147 is yet to be placed on the 
list, but its short half-life of2.62 years should not make it a radionuclide of concern. 

;\ historical review of operations in Buildings 4009 and 4020 has not yet been conducted. 
Additional radionuclidcs may be identified after these buildings have been investigated. 

Site No. 

4005 

4025 

4024 

4027 

4029 

40501 
4035 
4032 

lJse(s) 

Uranium Carbide Fuel 
Pilot Plant 

Liquid Metals Component 
rest Building 

Table 3.3 
Summary of Subarea HSA-5A Sites 
Potential Contaminants of Concern 

Current Potential Radiological Contaminants of 
Status Concern 

Demolished Potential radioactive contaminants include 
natural and enriched uranium (U-238. U-254. 
U-235). activation products (iron-59 (Fe-Y)). 
'obalt-60 ( Co-60) ). isotopes of thorium ( Th-
2] 1, Th-234 ). carbon-14 (C -14 ), manganese-
54 (l'vln-54). sulfur-55 (S-55), phosphorous-52 
(P-52). 

Demo! ished Potential radioactive contaminants include 
natural and enriched uranium ( U-254. U-258 
land U-255 ). isotopes of thorium (Th-228. TI-l-
232). isotopes of plutonium (Pu-258, Pu-259. 
Pu-240. Pu-241. Pu-242). Ne-237, Am-241. 
fission products (Cs-U4. Cs-U7. Sr-90). and 
activation products (Co-60. Fe-55. Eu-152, 
Eu-154, Ni-59. Ni-65, Ta-182, Mn-54). 

SNAP Environmental Test Partially Potential radioactive contaminants include 
Facility Standing 

SNAP Engineering Demolished 
Development Laboratory 

Radiation Measurement Standing 
Facility 

AE-6 Counting Room and Demolished 
Workshop 
Space Environmental Test Demolished 
Facility 

natural and enriched uranium (U-238 and U-
~55). isotopes of thorium (Th-232), isotopes 
of plutonium (Pu-258. Pu-259, Pu-240, Pu-
741, Pu-242). Am-24 I. fission products (Cs-
137, Sr-90), and activation products ( Co-60. 
1-1-3, Fe-55, Eu-152. Eu-154, Ni-59, Ni-63, 
Mn-54), K-40. Na-22. 
Radionuclides of concern at the RMHF 
include all radionuclides that are included in 
he background study plus any additional 

radionuclides identified during the l-ISA. 

Potential radioactive contaminants include 
fission products ( Cs-13 7) and activation 
products (Co-60), Ra-226 
Potential radioactive contaminants include H-
3. 
Potential radioactive contaminants include 
activation product Co-60. 
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Site No. 
lJse(s) 

4036 Non-Nuclear Otlice 
Building 

4042 Si'i~\P Shield Casting 
Facility 

-
4046 \laterial Orticc Annex 

4048 Piant Development Unit 
Instrumentation Building 

4049 11\draulic Test Control 
C"ntcr 

4073 !• .. inetic Experiment Water 
;3niler Rea.::tor 

4074 Storage and Film 
Processing Building 

4083/ Control Building 
4103 
4093 A E-6 Reactor Building 

4123 KEWB Waste Storage 
Building 

4185 Unknown 

4453 Fuel Handling Building 

4501 Parking Lot 

4536 Parking Lot 

4633 Reactor Cooling Water 
Pad 

Table 3.3 (continued) 
Summary of Subarea HSA-SA Sites 
Potential Contaminants of Concern 

Current 
Status 

Demolished 

Demolished 

Demolished 

Demolished 

Demo I ished 

Demolished 

Demo! ished 

Demolished 

Demo! ishcd 

Demolished 

Demolished 

Demolished 

Vegetated 

Evidence 
emains 

Demolished 

Potential Radiological Contaminants of 
Concern 

!\one specifically identified; however. direct 
radiation and skyshine fl·om RI\11-!F may affect 
ambient radiation conditions in the area. 

Potential radioactive contaminants include 
natural and enriched uranium (lJ-2J8 and U-
2.15). 
!\one specifically identified. 

None specifically identified. 

Potential radioactive contaminants include 
activation products (Co-60. Mn-54. Ni-59. Ni-
63. Fc-55. Fc-59). C-14, S-35. P-32. 
Potential radioactive contaminants include 
natural and enriched uranium (U-238 and U-
2.15 ). fission products (Cs-1 37. Sr-90), and 
activation products (Co-60. Eu-152, Eu-154). 

Potential radioactive contaminants include 
natural and enriched uranium ( l!-238 and U-
235 ). fission products (Cs-137. Sr-90), and 
activation products ( Co-60. Eu-152, Eu-154). 

None specifically identified. 

Potential radioactive contaminants include 
natural and enriched uranium ( U-238 and U-
235 ). fission products (Cs-137. Sr-90), and 
activation products (Co-60. Eu-152, Eu-154). 

Potential radioactive contaminants include 
natural and enriched uranium ( U-238 and U-
235 ). fission products (Cs-137, Sr-90), and 
·1ctivation products (Co-60. Eu-152, Eu-154 ). 

None specifically identified. 

Potential radioactive contaminants include 
natural and enriched uranium ( U-238 and U-
235 ). fission products (Cs-137, Sr-90). and 
activation products (Co-60. Eu-152, Eu-154). 

None specifically identified. 

None specifically identified. 

None specifically identified. 
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Site No. 
lJse(s) 

4641 Shipping and Receiving 

464.1 KEWB Exhaust Building 

4793 KE\\'13 Heating and Air 
Conditioning 

4927 !Nitrogen Storage Tank 
.. 

-~-----------------··· 

Table 3.3 (continued) 
Summary of Subarea HSA-SA Sites 
Potential Contaminants of Concem 

Current 
Status 

Demolished 

Demolished 

Demo I ished 

Demo I ished 

Potential Radiological Contaminants of 
Concern 

Regulated radioactive material handled in the 
building; however. a complete list of materials 
handled in Building 4641 could not be located. 
i\s a result. the potential radioactive 
contaminants include natural and enriched 
uranium (l'-238. U-2.14. lJ-235). isotopes of 
plutonium ( Pu-2-'R. Pu-2.19, Pu-240, Pu-241 ). 
Am-241. fission products (primarily Cs-l-'7. 
Sr-90). and activation products ( H-3. Fe-55. 
Co-58. Co-60. Ni-6.1. Ba-1 .1.1. Eu-152. Eu-
154. Eu-155. Pm-147. Ta-182). 
Potential radioactive contaminants include 
natural and enriched uranium ( U-238 and U-
235). fission products (Cs-1-'7. Sr-90). and 
activation products 1. Co-60. Eu-152. Eu-154 ). 
Potential radioactive contaminants include 
natural and enriched uranium ( U-2.18 and LJ-
2-'5). fission products (Cs- l-'7. Sr-90). and 
activation products ( Co-60. Eu-152, Eu-154 ). 
None specifically identified. 
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4.0 REACTOR/CRITICALITY FACILITIES WORKS CITED 

4.1 BUILDING 4024 

Reactor Building Power Pe1·iod of Power 
Acronym No. Facility Name Level Operation Generated 

(kW) (MWd) 
S2DR 4024 Si-.JAP Environmental 65 4/1961 tc 13 

rest Facilit~- 12/1962 

iS IOFS3 4024 SN.\P Environmental 37 Jll965to 16 
lest Facilitv 3/1966 

-··-· 

October 2012 

Radioactivity 
at End of 
Operation 

(1 03 Ci) 
390 

6000 

Facility Name Building No. Period of Ope1·ation Notes 

SNAP Transient Test 4024 1967 to 1969 SNAP transient response tests 
~---

Building 402-t Cited Documents 

Arcva NP. Inc.. Report of Radiological Characterization and Confirmatory Survey Results f{x 
the SNAP Environmental Test Facility-- Building 4024 . .January 2008. 

Areva NP. Inc .. Survey Package C4024 I 0 I C I. SETF. Building 4024. SGTCC Test Cell B-1 02. 
April 20. 2007. 

Approved DOE/EPA Interview 255, .July 9. 20 I 0. 

Asph. Cone. Paving. S.E.T.r. Building 024 Santa Susana. 1964. 

Atomics InternationaL Document NAA-SR-7300 Special, ""Evaluation of the Atomics 
International Nucicar Development Field Laboratory as a Location for Reactor Facilities." May 
25, 1962. 

Atomics InternationaL Document N704FDP990006 Rev. A., ""Building T024 (SETF) Facilities 
Dismantling Plan:· .July 31, 1981. 

Bailey. Edgar D., Response to 2005RC002061 Request to Perform Coniirmatory Surveys of the 
Office Areas of Building 4024, Santa Susana Field Laboratory, May 27. 2005. 

Bailey, Edgar D., Response to 2005 RCOO I 000 Request to Perform Confirmatory Surveys of the 
Upper Portion of Building 4024, Santa Susana Field Laboratory, September 26, 2005. 

Barnes, J.G., and Rutherford, P.D., Authorization No. 112D, March 18, 1992. 

Barnes, J.G., and Rutherford, P.D., Authorization No. 112F, April 20, 1994. 

Barnes, J.G., and Rutherford, P.D., Authorization No. 112H, January 30, 1996. 

Barnes, J.G., and Rutherford, P.D., Authorization No. 1121, January 14. 1997. 
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Barnes. J.Ci .. and Rutherford. P.D .. Authorization No. 112L March 15. 1999. 

Barnes. J.G .. and Rutherford. P.D .. Authorization No. 112U. April 7. 2008. 

13aumesh. L.. and Heine. W., Authorization No. 46 .. August 5, 1971. 

October 2012 

Butner. Gary W., Response to Request to Perform Confirmatory Surveys of Building 4024 
Stack. Lead shot and Facility Penetrations. Santa Susana Field Laboratory. June 13. 2007. 

Clark. R .. and Potter. G .. SEC Petition Evaluation Report Summary: SEC-00093. Santa Susana 
Field Laboratory-Area IV. April 28. 2009. 

DOL NNSA Service Center. Environmental Assessment for Cleanup and Closure of the Energy 
Technology Engineering Center. March 2003. 

ETEC Site Consolidation Assessment April 16. 1987. p. 41. 

Gaylord. Ci.G .. SFMP Weekly Reports. 1988 through 1989. 

Heine, W.F.. Atomics International. Preliminary Draft Radiation Engineering Analysis: 
Radiation Safety Analysis, April 27. 1966. 

Hcnevcld. W.IL NSA-652-160-00 I Transfer of SNAP I OA FS-5 fl·om 13ldg 019 to 13ldg 024. 
December 13. 1972. 

Johnson, T .. "Action Memorandum for the Decommissioning of the System for Nuclear 
Auxiliary Power Environmental Test Facility, Building 4024. at the Energy Technology 
Engineering Center at Santa Susana Field Laboratory, California.'' May I. 2007. 

Keshishian. Y .. Letter Re: Use Application for the Usc ofCs-137 Source and a Pu-Be Neutron 
Source in Bldg. 24 in Santa Susana Facility. August 3. 1971. 

Ketzlach. N .. Internal Letter Re: New MBA for SNAP I OFS-5 Storage. January 30. 1973. 
I-IDMSPOO 1840067. 

Liddy, Patricia, "Incident Report File A0686, Worker Concern Over Skin Rash," May I, 1998. 

Lords, R.E., Westinghouse Idaho Nuclear Company, Inc., SNAP and AI Fuel Summary Report 
Report WINC0-1222, August I 994. 

ORISE Report, 96/C-5, "'Verilication Survey of Buildings TO I 9 and T024, Santa Susana Field 
Laboratory, Rockwell InternationaL Ventura County, California,'' February I 996. 

Owen, R.K. Atomics International Letter Re: Radiation Survey of SNAP I OFS-3 Reactor in Test 
Cell 2, Building 024, April I 2, 1966. 

Owen, R.K., Atomics International Letter, Re: Radiation Survey #2, SNAP I OFS-3 Reactor in 
Test Cell 2, Building 024, May 4, 1966. 
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Owen, R.K .. Atomics International Letter Re: Remote Radiation Survey of Transverse Corridor 
ofTest Cell 2. Building 024. May 3. 1966. 

Owen. R.K .. Rockwell International, Rc: Preliminary Survey Results- Building 024, February 
11.1977. 

Ralph M. Parsons Company, SNAP-II Facility. Vicinity Map. Site and Utilities Plan, May I. 
1959. 

Ralph M. Parsons Company. SNAP-II Facility. Santa Susana, California, Phase II. Grading and 
Drainage Plan. May I. 1959. 

Ralph M. Parsons Company, SNAP-II Facility. Santa Susana. California, Phase II. 
Miscellaneous Details No.3, May I. 1959. 

Ralph M. Parsons Company. SNAP-It Facility. Santa Susana. Calif(xnia. Phase II. 
Environmental T~.?st Building. Details. Piping. May I. 1959. 

Ralph M. Parsons Company, SNAP-II Facility. Santa Susana. California. Phase II. 
Environmental Test Building, Legend Schedules. Details and Flmv Diagrams. May I. 199. 

Ralph M. Parsons Company. SNAP-II Facility, Santa Susana. California. Phase II. 
Miscellaneous Details 1\o. 2. May I, 1959. 

Ralph M. Parsons Company, SNAP-II Facility, Santa Susana, California, Phase IL 
Environmental Test Building. First Floor Plan and Toilet Room Details Piping, May I, 1959. 

Ralph M. Parsons Company. Drawing 303-024-C I Vicinity Map, Site and Utilities Plan, May I. 
1959. 

Remley. M.E .. Atomics International, Letter Re: Comments on Dratl Reactor Safety Survey 
Report for Building 024. July 21, 1965. 

Rocketdyne Environmental Affairs, Building 4024 - SNAP Environmental Test Facility, 
Undated. 

Rocketdyne, A4CM-ZR-OO II. Area IV Radiological Characterization Survey, Final Report, 
Volume I, August 15. 1996. pgs. 39, 108. 109. 

Rockwell InternationaL Document N704TI990044, '"Radiological Survey Results - Release to 
Unrestricted Use, Building 024, SSFL," November 28, 1978. 

Rockwell International Document, N704DWP990024, "Dismantling and Removal of I OFS3 
(SNAP) Vacuum Vessel from Building T024, Detailed Working Procedure," November 16, 
1976. 

Rockwell International Document, N704TP99009, "Radiological Survey Plan, Support of D&D 
Program Operations- T-024 (SNAP 2 and I 0), December 9, 1976. 
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Rockwell International Document. N704TI990044. Radiological Survey Results - Release to 
Unrestricted Usc. Building 024. SSFL. November 28. 1978. 

Rockwell InternationaL NOO IT I 000200. Long- Range Plan f()r Dccomm issioning Surplus 
Facilities at the Santa Susana Field Laboratories. Undated'? 

Rockwell InternationaL NOOIEROOOOI7. Nuclear Operations at Roclmcll's Santa Susana Field 
Laboratory- A Factual Perspective. December 20. 1989. 

Rockwell International. Document NOO I LROOOO 17. Rev. C.. Nuclear Operations at Rockwell's 
Santa Susana Field Laboratory- A Factual Perspective, May 30. 1991. 

Rockwell InternationaL Document NOO I SRR 140120, ··Tritium Production and Release to 
Groundwater at SSFL" December 6. 1991. 

SSFL Area IV. ETEC Industrial Planning Maps. 1962-1992. 

Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa 
Susana Field Laboratory. Ventura County. California, Volume 2- Area IV Site Summaries. May 
2005 

Sessions. S.D .. ""Radiological Safety Incident Report A0533. SETF High Bay, Building 24," 
March 21. 1962. 

The Boeing Company, ·'Building 4024 Decontamination and Decommissioning Engineering 
Evaluation/Cost Analysis," May I, 2007. 

The Boeing Company, Engineering Evaluation & Cost Analysis (EE/CA) Community Meeting 
Microsoft PowerPoint® Presentation. February 21. 2007. 

The Boeing Company. Rocketdyne Propulsion and Power DOE Operations Annual Site 
Environmental Report 1997. A4CM-ZR-OO 12. November 23, 1998. 

The Boeing Company, RD04-170, Site Environmental Report for Calendar Year 2003 DOE 
Operations at The Boeing Company Rocketdyne Propulsion & Power. September 2004. 

The Boeing Company. RD05-176. Site Environmental Report for Calendar Year 2004 DOE 
Operations at The Boeing Company Rocketdyne Propulsion & Power, September 2005. 

The Boeing Company, RS-00025, Building 4024 Concrete Sampling, December 15, 2004. 

The Boeing Company, Site Environmental Report for Calendar Year 2006 DOE Operations at 
The Boeing Company Rocketdyne Propulsion & Power, September 2007. 

The Boeing Company, Site Environmental Report for Calendar Year 2007 DOE Operations at 
The Boeing Company Rocketdyne Propulsion & Power, September 2008. 
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Tomlinson. R.L.. Atomics International NAA-SR-MEM0-51 03. Experimental Shielding 
Evaluation of the SETF Using SDR-1 and SNAP I 0 as Radiation Sources. March 29. 1960. 

Tuttle. R .. Authorization No. 112. January 16. 1978. 

Tuttle. R.J., "Listing of Locations in SSFL Area IV Associated With Radioactive Materials:· 
Scptcm ber 1989. 

Tuttle. R..l .. Rock\vell Internal Letter Re. Exemption from NESIIAPs Approval to Construct for 
Operation of Portable Ventilators for T024 Decon Tent. January 14. 1997. 

Tuttle. R.J .. Rocl,wcll International Report RIIRD92-186, Tritium Production and Release to 
Ciround\\ ater at SSFL. December I, 1992. 

U.S. EP,\. Environmental Photographic Interpretation Center Draft Report. March 20 I 0. 

Wiesencck. II.C .. ETEC Monthly Progress Report-January 1987. February 20. 1987. 

Wiescn,:ck. 1-l.C., ETEC Monthly Progress Report-April 1987. May 20. 1987. 

Wilson R.F .. Atomics International Letter Re: Building 024 - FS-3 Vault and Transfer Cell 
Contamination Levels. July 14, 1966. 

4.2 BUILDING 4073 

Radioactivity 
Reactor Building Power Period of Powu at End of 

Ac1·onym No. Facility Name Level Operation Generated Operation 
(kW) (MWd) (103 Ci} 

KEWB 4073 Kinetics Experiment 171!956to I 6 
Water Boiler I 1/1966 

Building 4073 Cited Documents 

Argonne National Laboratory Report, "Surplus Facilities Management Program, Interim Post 
Remedial Action Survey Report for Kinetic Experiment Water Boiler (KEWB) Facility, Santa 
Susana Field Laboratory. Rockwell International, Canoga Park, California,'' May 1983. 

Atomics International, Document NAA-SR-7300 Special, '"Evaluation of the Atomics 
International Nuclear Development Field Laboratory as a Location for Reactor Facilities,'' May 
25, 1962. 

Atomics International, Document PP-704-990-002, Decontamination and Disposition of 
Facilities Program Plan, January 23, 1975. 

Atomics International, FDP-704-990-002, Dismantling Plan for KEWB Facility (Bidgs 073,123 
and 793), October 17, 1974. 
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Atomics International. Santa Susana Facility Plot Plan, Drawing 303-GEN-C38. Sheet 4 of 14. 
June4. 1964. 

Atomics International. Drawing 303-00C-C2. "Misc. Paving. Patching & Drainage 
Improvements- KEWB." Date illegible. circa 1969. 
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2 

Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19,2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

The RMHF must be included in the EPA study. If not this group, which 
group will it be in? 

There is missing information which is needed. EPA needs to file two 2 
FOIA requests from DOE. Also make this request from Boeing who appears 
to have the majority of the old AI!Rockwell International records. 

1) That they find by FOIA where the KEWB (T073) and Van de Graaff 
(T030-attachment) Accelerator were disposed of. Were these 
components buried in the 1960s in the Area IV which was the 
designated NDFL (Nuclear Field Development Laboratory) waste 
disposal area located in lower Area IV of the burn pit area'7 

2) By FOIA, EPA request from DOE the Atomic 
International environmental monitoring records missing for the years 
of 1957,1958 and 1959: On the web site, ETEC has posted them all 
but these years. The two preceding years were investigating a nuclear 
waste disposal area for AI. Then, ETEC is missing a few years. We 
need the missing years. 

Response 

Agreed. This facility will be addressed in EPA's !-!SA Tech Memo 
for Subarea 7. 

Agreed: however instead of using FOIA. EPA used Section I 04( e) 
under C:ERC:LA to obtain site operational information from DOE. 
Boeing and others. Based on EPA· s re\·iew of the site records we 
received, there is no evidence to indicate that the KEWB reactor 
from Building 4073 and the Van De Graff accelerator in Building 
4030 were disposed of at the waste disposal area located in the 
burn pit area. However, it should also be noted that the disposal of 
the KFWB and Van de Ciraff could not be determined based on 
currently available documents. Based on information from 
intervie\\'L'es. the KEWB reactor was taken to the RMHF: however 
this has not been verified by historical information. It is possible 
additional information may be made available during the research 
relating to the RMHF. EPA continues to work with Boeing and 
DOE to obtain all pertinent documents relating to the SSFL. EPA 
will determine whether environmental monitoring reports from 
1957, 1958, and 1959 are available. 

Agree- Comment wrll be mtegrated in liSA and sod testmg program as approprrate "'otcd- Comment mil not he Integrated rnto !IS;\ or snrl tes11ng program 

FINAL Pwe 1 of 16 
Ked acted 

10 05 2012 



~ 

Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19,2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item I Comment 

3 I Gamma scans: That they do gamma scans over every area in Area IV if 

4 

5 

6 

they plan for these areas to be opened as a future public for public 
access. What isn't safe, becomes wildlife corridor only. It is o possible to 
say its safe until every are is gamma scanned because of past operational 
history with accidents. The rocks also need to be swiped or whatever is the 
best method to test the permeable rock formations to rule out that they have 
not picked up radiation over the years of sloppy nuclear work. One resident 
who lives nearby who has thyroid problems as does her daughters believes 
that the contamination will continue to leach out of these rock formations. I 
need to let her know that her requests to test the rocks is being done to 
protect health concerns on this as a possible source of future off site 
contamination. 

EPA Approved Grids: Should be done on all areas of Area IV for soil 
sampling. 

Clean Closure of all impoundments/pond areas because of the potential of 
continued groundwater contamination. 

Soil sampling panels need to include all SSFL specific rads as listed in the 
ETEC report in every area in Area IV. (see attachment) 

Agree- Comment mil be mtcgratcd 111 liSA and sot! tcstmg program as approprtatc 

AL Pal f 16 
~e, ___ ,ed 

Response 

Agreed. The gamma scan survey of the Area IV and NHZ is well 
underway with four different state-of-the -art technologies. As you 
know. the most sensitive is the large sensor mounted on the 
forklift. but since it can only scan t1at terrain. the other three 
devices mounted on a cart. a mule. or hand held are also used in 
the more rugged and often rocky terrain. In April 201 L the survey 
capability was enhanced by adding a track-mounted sensor that can 
be used to scan over rugged and steep surfaces. A scan team is 
being trained in use of rappelling techniques to add capability of 
safely lowering personnel over very steep terrain in areas 
surrounding significant radiological facilities such as the RMDF. 
allowing us to reach what normally would be considered 
inaccessible areas. In summary. every reasonable effort is being 
made to survey as close to 100% of the Area IV and NBZ terrain 
as possible without compromising the health and safety of workers 
performing the survey tasks. 

Noted. The EPA soil sampling approach will be applied over all 
areas within Area IV and the Northern Butler Zone. 

Noted: EPA is conducting radiological study only: DTSC is the 
lead regulator guiding cleanup actions site wide at SSFL 

Noted. As decided upon during a previous Stakeholder meeting. 
all soil samples will be analyzed for the "default" analytical suite. 
which consist of the 53 most likely SSFL-specific radiological 
contaminants. Depending on the location of the sampling and its 
proximity to certain facilities additional contaminants will be tested 
for. 

:\'otcd- Comn1cnt \\'111 nut b~ l!ltl'gukJ ltl\1.) liS:\ nr Stlil tcst1ng pro~t~un 

1 () 05 ~ 
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Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Waste Drainage from Area IV-upper area appears to have gone to Simi 
(attachment- Contamination Control Map 1972). Mid Area IV appears to 
drain to Area III. Were pipelines/ditches added much later than the dates 
given in this report? When for sure did the drainage from Area IV get sent 
to the R2 Pond? 

Correction: 1.3 page 4. Groundwater underneath SSFL could potentially 
be emanating to the groundwater serving the source water wells in Simi for 
drinking water. (Niles and Sycamore) Please change because this could be 
happening now not some time in the future. It's unfortunate but private off 
site wells were used for drinking water. In one case. there is a very sick 
young adult who as a child along with her family unknowingly drank well 
water near the lab. Are the private off site wells still being unknowingly 
used? Has off site every land owners within a certain distance from the lab 
been officially told not to use the well water for drinking for humans as well 
as animals? The Sycamore and Niles wells, wells used for drinking water in 
Simi, need to be tested for all SSFL specific rads and chemicals. These wells 
used as source water wells could be potentially contaminated now with the 
some 40 year movement of SSFL chemicals from hilltop SSFL emanating into 
the groundwater used by these wells located a mere 4 miles from SSFL. 

Back in 1989 in a Daily News article. it appeared to be cost prohibitive to 
clean up the Reactor Building 024 which housed the SNAP reactors. What 
changed? Do we trust that back then that the confirmatory sampling was 
done accurately with the right methods? (attachment) 

Response 

Agreed. The commenter is correct that much of Subarea SA drains 
to the south through man-made channels. culverts. and natural 
drainage pathways into Areas II and III. The eastern portions of 
Area IV drain to Silvernale Pond located in Area III while the 
western portions of Area IV drain to the R2 Pond located in Area 
II. EPA has placed numerous drainage samples in these manmade 
and natural drainage pathways as they traverse Area IV. In 
addition, EPA is in the process of negotiating permission to access 
Areas II and III additional sediment sampling in the drainage 
pathways and within the Silvernale and R2 Ponds. We will keep 
Stakeholders informed of our etforts to sample these drainages and 
ponds. 

Noted. As part of EPA ·s radiological study groundv.;ater samples 
are being collected during two phases of samplings (one during the 
dry season and one during the wet season). Phase I sampling was 
conducted in August 20 I 0 and consisted of sampling 65 onsitc 
monitor wells. Phase 2 groundwater sampling was performed in 
March 2011 and consisted of collecting samples from 76 onsite 
monitor wells and 19 of offsite wells. Once the analytical data has 
been received and validated a final groundwater report 
summarizing the findings from both phases of groundwater 
sampling will be prepared. DTSC is the regulatory lead at SSFL 
including responsible for informing off site landowners of health 
risks posed by contamination at SSFL. 

Agreed. Re-testing the completeness of past cleanup work 
including the former reactor in Building 024 is one of the reasons 
for the current EPA radiological study. 

Agree- Comment wJII be mtegrated 111 HSA and soli testmg program as appropnatc :\oted ~ Cumment \\·111 nnt he tntegratcJ tntlJ HSA or soli tc~ttng f1rogra111 

FINAL Paue 3 of 16 
R'edacted 
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Response to Comments on Draft HSA-SA Technicai!VIemoranda Issued on January 19, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment Response 

Please do a public announcement soliciting more interviews from former Noted. EPA interviewed approximately 50 former \\ orkers and 
workers. EPA needs more of these interviews and the workers must be told DOE interviewed 100 former workers. Information from both 
that they will not in any way be penalized for their information. interview programs have been shared with the EPA soil testing 

team. EPA believes that we have interviewed a sufficient number 
of former workers and this work assisted our soil sampling 
program. EPA will issue a final report regarding its former 
worker interview program in the summer of 2011. 

Comment clarification question: if the doe website says nuclear operations Agreed. To the extent possible. all EPA's Tech Memos address 
ceased in 1988 and converted to remediation and decommissioning activities pre-1972 and post-1972 site operations and building designs. As-
after that. what were they doing between 1972 (as noted in TM) and 1988'/ built drawings are being used to guide soil sample locations to 

former site features of radiological interests. 

Based on our many conversations about this. it is greatly appreciated that you Agreed. This information will be used as much as possible. 
requested and finally received the as built pipe drawings and diagrams as I Building designs and as-built drawings are being used to guide soil 
believe these documents are critical to understanding the potential eft1uent sample locations to former site features or radiological interest. 
fate and transport mechanisms as well as understanding where liquid was 
stored and what the engineered holdup mechanisms were (if any) in place. 

I am very appreciative of the historical aerial photography study done. which Noted. Thank you for the comment. 
is both very impressive in its quality and understanding/interpretation of 
detail. and by considering this level of detail against the historical operations 
data will truly bring the best possible and most complete and thorough 
investigation of the study area. 

Building features - thank you for providing the clarification and consistency in Noted. Thank you for the comment. 
terminology, and attention to details here since these are truly the details that 
tell us where potential contamination might have migrated to. 

Aeree- Comment mil be Integrated 111 liSA and soli test1ng program as appropnate :\'otcd- ComtYll'tlt ,,·til nut be llllt..'grattJ mtn liSA ln :-.t~il k:->t1ng prognm 

AL Pal f 16 
Rt, .ted 
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Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19,2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Section 2.1.1. Group 1 

Building 23 sample focus at waste holdup tank location. Also. what was the 
waste disposal practice at this building prior to the installation of the waste 
holdup tank in 1976? The sodium loop was in operation from 1962 and there 
doesn't appear to be a waste disposal practice defined for the entire 
operational history of the test loop. Not until the second section was built in 
1976, did they have an operational waste hold up practice so it is important to 
understand where the pipes and doors were prior to 1976. 

This is a facility where radioactive contamination transport was tested, so 
fission products would likely be present. Special care should be taken in this 
area as transuranic waste was also stored in this area and there are employee 
records that describe accidents during transport loading and/or unloading of 
waste "pigs" (d. Kurowski testimony and application for NIOSH 
compensation, reference to employee "Waco" who suffered radiation 
poisoning as a result) 

There also seems to be a long history of private sector operations including 
Japanese pyrochemical activities where records of chemicals and 
radionuclides of use are not available so special care to run full suite of 
analytes should be taken. Uranium, neptunium237, americium241. 
plutonium239 sampling as well. 

Considering the tinding of cesium here. the sampling fiasco in 1993 should 
not be considered sufficient and since the building has already been removed. 
sampling across entire building footprint and down gradient area may be 
necessary to adequately assess the current conditions. 

Among likely releases, a release of 5 grams of radioactively hot sodium 
leaked and burned (co60 and Mn54) in 1981 which is during the private 
sector period where records are unavailable. 

Response 

Agreed. This comment was discussed during the February 2. 
2011. stakeholder meeting regarding the HSA-5A TM. EPA has 
reviewed drawings for Building 4023 and has not been able to 
identify the disposal practices prior to 1976. EPA continues to 
work with DOE and Boeing to receive additional information. and 
will incorporate any new information that becomes available into 
the FSP. 

Agreed. With respect to comment concerning loading and 
unloading transuranic (TR U) waste. EPA default suite includes all 
potential TRU waste contaminants of concern. EPA attempted to 
locate soil samples at the former Building 4023 loading where such 
loading/unloading actively would most likely occur. 

Agreed. The operations chronology in Building 4023 includes 
activation product migration as well as other radionuclide 
separation technology research. The soil samples targeted for 
collection at this location include mixed fission and activation 
products, as well as plutonium and uranium isotopes. including Np-
237 and Am-241. 

Agreed. EPA first round soil sampling program at Building 4023 
included 9 surface and 9 subsurface soil samples within the 
building footprint. 

Agreed. C:o-60 and Mn54 are included in EPA's default suite of 
radiological analytes. 

Agree- Comment wrll be mtcgrated m I!SJ\ and sorl tcstrng program as approprratc :\otcd- Cnmmcnt \\·Ill nnt be tntC'gratcJ tntu !lSi\ or :-\l)illestlng program 

FINAL Pg_t;e 5 of 16 
Kedacted 

10 05. 2012 



Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item I Comment 

15 I Plate 1 is extremely useful for cross reference of all data for sampling 
Cont'd designation. 

16 I 2.1.3. Building 4027 
Page 57 [47] describes a very disturbing exposure of workers because a 
drinking water bottle was used to store radioactive water which was then 
moved by an unknown person to the drinking water area and then placed on 
the drinking water system where in one day, half the bottle was inadvertently 
consumed by approximately 30 workers. I am also aware of a video made 
where volatile chemicals were stored in a refrigerator used for lunch. and a 
rope was used to open from a distance in case of explosion. Mixing food and 
chemical areas is an extremely hazardous practice. Clearly by this 
description, there were many potential exposures to the workers simply by the 
level of hazardous materials used and the seemingly relaxed attitude about 
these hazards. 

Special attention to the area between 4024 and 4027 should receive additional 
targeted sampling due to the container leak described. 

The hold up tank is mentioned related to exposure pathways. Please note that 
in earlier photographs, releases ran into an unlined pond prior to the existence 
of the tank. Please add targeted sampling to delineate potential outline of 
original pond during years of potential over t1ow. 

Please add targeted sampling in the area of the trench and sump pit as the use 
of these areas can not be confirmed to be non-radiological. 

A!!ree- Comment \\'ill be rntegrated 111 II~.\ and soil test111g program as approprrate 

•'AL Pa J 16 
R~.~ .. .:ted 

Response 

Noted. EPA agrees Plate I provides a good locate map and 
summary of past events to guide our Round 1 targeted soil 
sampling program 

Noted. 

Agreed. EPA placed 9 subsurface samples between Buildings 4024 
and 4027. 

Agreed. The pond the commenter is referring to is located west of 
the RMHF in Subarea 7 and soil samples will be located at this 
former pond location as part of the Subarea 7 FSP Addendum. 

Agreed. EPA will review existing plans of the trench and sump 
system and ensure that samples have been placed in the vicinity of 
these former structures. 

:\'a ted- Comment \\JIIn,H he llltl'Sr~ttcJ rnto I 1~.\ (lJ :-.nil tc:-.trng f1r(l~r·~tJll 

I 0 0~ 
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Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

2.1.4 building 4032 

Due to the sodium use and known contamination of cobalt 60, please add 
cobalt sampling to perimeter and within the former building footprint. 
Because of the extremely high levels of cobalt found, it is believed that the 
catch pan from building 59 wound up here. This is troubling on several 
levels. Please add nickel to the sampling as a decay product of the cobalt. 
Since iridiuml92 was also used as a source for the rod tests. sampling for 
iridiuml92 as well as platinum should be made since iridium has such a short 
half-life (74 days) 

This was the X-ray building where several incidents of accidental exposure of 
employees during the radiography process in the 70s where special care to 
sample for all possible daughter products of these isotopes should be taken. 

Samples should be added in the area of the pipeline observed between 4023 
and 4042 in the aerial photographs. 

2.1.6 building 4927 

Typo - plat plan should be plot plan 

Also the title heading says 5c even though this is the Sa report. 

Response 

Agreed. Co-60 is included in EPA's default suite of analytes. Co-
60 will be tested for at 7 soil samples within the former Building 
4032 footprint and perimeter. Ni-63 is also included in the default 
suite of analytes and will be analyzed for if C0-60 is detected 
above background. lr- I 92 is not being tested for due to its short 
half life. 

EPA is not clear as to the source of the platinum. There are no 
plans to analyze soil samples for this constituent at this time. 

In the X-ray building the primary radiological contaminant of 
com:ern is Co-60, and this radionuclide and decay products is 
addressed by analyzing soil samples within this building footprint 
for the default suite which includes C0-60 and thereafter for Ni-63 
if the Co-60 concentrations exceeds the corresponding background 
value. Four samples were added in areas next to these buildings 
where the results of the geophysical sun·ey indicated the presence 
of linear anomalies that could represent a pipeline between these 
two buildings. 

Agreed. These typos will be corrected in the final HSA document. 

19 I 2.1.7 [2.2.1] KEWB 

Two inch drain t1owed to an open channel. Please add targeted sampling 
here. 

Since only 30% of KEWB operational history is known because the balance 
was done under other programs under the control of outside organizations. 
additional delineation is needed of these impacts. 

Agree- Comment wlil be mtegrated in HSA and soli testtng program as appropnate 

FINAL Page 7 of 16 
K'edacted 

Agreed. A soil sample was placed where the 2-inch drain tlowed 
in the open channel. 

Agreed. EPA placed I 9 samples at and in the vicinity of the 
KEWB reactor. We believe this sample density. the lines of 
evidence used to place on Round I samples, and our broad range 
of analytical suite provide a sufficient level testing for the 
operational history of KEWB. 

:\otcd ~Comment \\·111 11nt he lllttgratL:J mtn HS;\ or S()ll tcst1ng program 

10 05 2012 



Response to Comments on Draft HSA-5A Technical Memoranda Issued on January 19, 20 II 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item I Comment 

19 lit is important to note that several incidents exposing employees to radiation 
Cont'd above limits occurred. Several spills and accidental releases occurred that 

show that radiation was not well controlled in this area. Please add targeted 
sampling of cesium, europium, cobalt. manganese54. pb210. radium 226. 
and chromium 

General comment about report structure and ease of use: I am pleased at the 
ease of use and detailed descriptions of each of the facilities and they 
interrelate to each other, adding to the understanding of how these facilities 
were used. I also appreciate the detailed descriptions of potential release 
pathways. In the past there was an unwillingness to include anything 
unproven or where documents are incomplete. The potential pathways as 
described will benefit the sampling placement decisions and will likely further 
improve the quality of the resulting data and investigative conclusions. 

2. It is apparent through this documentation as well as prior records. that the 
radioactive waste generated through the demolition process was later transfern:d 
to the RMHF for packaging and tina! handling and ultimate disposal whether 
through repackaging, shipping or land burial. The RMHF is even described 
repeatedly as causing potential "sky-shine" affecting the contamination level of 
other buildings in the area as an acceptable reason for the tindings described. 
Yet RMHF continues to he excluded from this investigation. I believe it is 

appropriate to examine the outdoor areas within the fenced RMHF perimeter a' 
week as the adjacent escarpment and drainage channels (to the north. west and 
south) should be core sampled, gamma scanned for evidence of residual 
contamination during this investigation to ensure funding remains available to 
investigate the most important and likely contaminated area at the site. It is 
understood that all radionuclide categories would he present including activation 
and tission products, so added sampling may be redundant, but the perimeter is 
extremely important to understand, especially surrounding the outfall dam, former 
pond and tank areas. I ask that funding and process mechanisms be described in 
detail for tina! investigation, characterization, demolition and remediation and 
environmental restoration the RMHF and the related facilities since it appears to 
be excluded from this investigation and no other investigation appears to he 
planned. 

Agree- Comment \\Ill he mtegrated 111 liSA and soli test111g program as appmpnate 

AL Pat f 16 
Rt. _,ed 

Response 

Agreed. Cs-137. Eu-152. Co-60. and Ra-226 are included in the 
default suite of analytes to be tested for at KEWB. Mn-54 is not 
being tested for due to its short half life. Chromium will be 
addressed under the DTSC /DOE chemical testing program. 

Agreed. Thank you for the comment. 

Agreed. RMHF stored and managed a significant amount of 
radioactive materials. Under the December 2010 AOC between 
DTSC and DOE. EPA will be responsible for both radiological 
characterization and post-cleanup confirmation sampling. At 
facilities such as RMHF that will have D&D and subsequent soil 
cleanup. EPA recommends a phased testing program. During 
characterization. EPA will extensively test around the perimeter of 
RMIIF and drainage pathways emanating from RMHF. EPA will 
be fully involved in the development and review of DOE's work 
plans to characterize the RMHF structures and D&D the entire 
RMI!F area within the fence line. EPA will conduct an extensive 
soil confirmation testing program post D&D and post removal of 
contaminated soils. We believe this is the most efficient and 
complete manner to ensure all radiological contamination is 

removed from RMHF. 

:\otrd- C\)11ltncnt \\·111 11\'lt he 1ntcgr~ttcJ llltn I IS1\ tn Stlll tcst1ns pwsram 

I 0 05 



Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19,2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item I Comment 

19 I Since U235 highly enriched uranium was used in the reactor core for the 
Cant' d KEWB project, please add to list of radionuclides to be sampled. 

Additionally, since the processing was done onsite to make the highly 
enriched uranium, please sample for the related rads such as the possible 
daughter product thorium 231. Special attention should be given to the fuel 
and gas handling room where the contamination levels were high according to 

interviewed worker #5. 

20 I 2.2.3 Due to cont1icting information about the year demolished (15 year 
discrepancy) and the lacking data available, please consider adding targeted 
samples at et11uent drainage points and one center footprint. 

There appears to be some questions surrounding the nuclear licensing of the 
L85 reactor and I believe there are also unknowns on the final disposal of that 
reactor and request that it be included in the upcoming meeting discussion 
with the technical workgroup. 

21 I 2.2.4 building 4093 ae6 and L85 reactors 

Please add targeted sampling in the leach field area for u235, thorium231 

Due to the many incidents related to this facility, please add targeted sampling 
of all activation and mixed fission products. 

Agree- Comment wtll be mtcgrated in liSA and soil tcstmg program as appropnate 

FINAL Page 9 of 16 
R'edacted 

Response 

Agreed. Radiological contaminants of concern associated with 
highly enriched uranium (U233-238), are included in EPA's default 
suite of analytes. Th-231 is not on the list of analytes because of 
its short half-life (I d), however, Th-228. Th-229, Th-230. and 
Th-232 are on this list and will be analyzed for in all soil samples. 
EPA placed two samples at fuel and gas handling room due to 

statements by Interviewee #5. 

Agreed. The Subarea 5A Addendum to the FSP for Soil Sampling 
included 5 target soil samples at eft1uent drainage points in the 
vicinity of Building 4083. No samples were collected within the 
footprint because the concrete foundation and pad are still present 
and therefore will be subject to DOE's future D&D cleanup work 
and EPA soil confirmation sampling under the December 2010 
AOC. Based on discussion during a Technical Stakeholder 
meeting on Subarea 5A (held 2/2/2011), please let us know if you 
have any further questions about EPA's soil sampling strategy at 
and near the L85 reactor. 

Agreed. The leach field location is targeted with a high sample 
density design and the samples will be analyzed according to our 
default suite (Table 2-4 of the Master Soil FSP) which includes U-
235. The decay product Th-231. although included in the U-235 
decay chain, has a 1 day half life and therefore will not be 
included in the analysis list. 

!\oted -Comment \\'Ill nut he 111tegr~JteJ 1111<' I IS;\ or sud testtng program 
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Response to Comments on Draft HSA-5A Technical Memoranda Issued on January 19,2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

2.2.5 building 4123 KEWB 

Please describe the intended sampling of storage pit area as little information 
appear to be available. This section further demonstrates the need for full 
characterization of RMHF within this process. According to worker 
interviews, they modified the shape of the reactor vessel half way through the 
program and moving the former spherical vessel to the RMHF resulted in 
worker dosing for the entire year. That explains the high "sky-shine" since 
this vessel was sitting inside RMHF for a long period of time. 

2.2.6 building 4453 L85 reactor 

Because use of non sealed radiological sources was not reported, sampling 
was only done every other 9 sq meters, 1 sq meter was sampled. So 
inadequate sampling and safety protocols were used based on important 
information being omitted. The exhaust blower and tilter plenum were 
radioactively contaminated and sent to RMHF for disposal indicating ambient 
contamination within the building footprint. Please add targeted sampling in 
et11uent drainages leaving this facility as well as within the footprint. 

2.3.1 van de Graaf accelerator 

According to the factual perspective, there were two van de graaf 
accelerators. Please clarify discrepancy. 

2.3.3 Building 4641 was shipping and receiving for area 4 and included 
radioactive materials through the mid eighties. During mobilization is where 
most mishaps occurred - loading and unloading so special attention to this 
area with targeted sampling of all radiological COCs. Please add sampling 
for beryllium 7 due to uncontrolled shipment incident described and concur 
with the recommendation ton add targeted sampling specifically to the dock 
area. 

Response 

Agreed. The KEWB reactor building is targeted with a high 
sample density design and the samples will be analyzed according 
to Table 2.4 of the Master Soil FSP. EPA's recommended 
approach for soil radiological characterization of the RMHF is 
described in our response to comment # 19. 

Agreed and Noted. A concrete pad is still present at the former 
location of Building 4453: thus. soil samples will not be taken 
directly within the footprint. The Subarea SA Addendum to the 
FSP includes several sample locations around the Building 4453 
footprint and existing concrete pad and drainage samples at 
locations identified as important surface runoff points. It is EPA 
understands that the concrete pad will be subject to DOE's future 
D&D cleanup work and EPA soil confirmation sampling per the 
December 2010 AOC. 

Agreed. Van de Graaf was first located at Building 4009 (in 
Subarea 8) and then moved to Building 4030/4035 in Subarea SA. 
The final HSA document will clarify this point. 

Agreed. Be-7 is not on the list of analytes due to its short half-life 
of 53 days. HO\vever. EPA placed 2 subsurface samples in the 
vicinity of the Building 4641 loading dock. 

Agree- Comment mil be 111t~grat~J 111 liSA and soli kst111g program as appropnatc :\'otC'd- C~HilnH.:nt w!lin~..H he llltC'gratcJ lilt\) !IS;\ nr :-.uil k:-t1ng prugr~un 
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Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

2.4.1 building 5 Agreed and Noted. The Building 4005 area is targeted with a 

Coal gasification and uranium fires are among the incidents related to this several soil sample locations in these areas of inten:st and the 

building as well as uranium carbide. Targeted uranium sampling would be samples will be analyzed according to Table 2.4 of the Master Soil 

appreciated here. Since machining of uranium carbide fuel pellets using both FSP (the default suite) which include uranium isotopes, Cs-137. 

depleted and enriched uranium. Please sample for fission products and cl4, Pa-231. and Co-60. This site does not meet the criteria for C-14 

mn54, cesium, protactinium, s35, th231 ,c60. testing and Mn-54, S-35 and Th-231 are not radiological 
contaminants of concern in EPA study at SSFL. 

2.4.2 building 4042 Agreed. One subsurface sample location was placed within this 

U02 15000 lbs of this powder form of uranium with many related incidents. building footprint and three subsurface locations were placed 

Because of the trenches within the building. please add sampling of uranium immediately adjacent to tht: footprint. largt:ly because the review of 

isotopes in the trenching area. gamma surface scan results and review of the geophysical survey 
data. as well as an evaluation of past soil radiological test results 
along with review of the findings of the HSA TM did not 
collectively justify placing more samples in this area. The analysis 
for these four samples will include Uranium isotopes 233-238. 

3. 0 radionucl ide list Agreed. 

The quantities within these permits are crucial and greatly appreciated in this 
context as it helps to weigh priorities based on likely impacts more efficiently. 

The HSA SA is very important as Building 4093 (Section 2.2.4) Housed the Agreed: Building 4093 is an important building. 
L-85 Nuclear Experimentation Reactor as well as the SNAP AE-6 which 
suffered a major radiological incident. 

Located in this reporting area and back under the Atomic Energy Agreed. The former KEWB is targeted with a high sample density 

Commission (AEC) option is the Kinetic Energy Water Boiler (KEWB) de~;ign \\ hich ic; de~cribt:d in the Subarea SA Addendum to the 

reactor (Shown Above). This was a 50 kilowatt research reactor starting FSP. Our ~.oil 'amples included both surface and subsurface 

operation since it's completion in mid-1956. This solution-type reactor was sample intervals. Sample depths. per the Master Soil FSP. is 

constructed for the AEC to investigate transient behavior by providing data to generally I 0 feet except near former rt:actor vaults where samples 

base a design of a water boiler reactor safety concerns and predict dynamic will be collected deeper than 10 feet. if possible. 

behavior of solution-type reactors. This area was graded upon graded during 
several incarnations and more at -depth sampling needs to occur. 

-

Agree- Comment wlil be mtegrated 1n HSA and soli testmg program as appropnate :\'oted- Cornrnent \\·Jll nnt be rrHcgr~1tcJ tnt~) HSi\ nr ~ud testing r1rogram 
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Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19,2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment 

The AE-6 research reactor (Shown Above) was used by Atomics 
InternationaL a division of North American Aviation, the parent to The 
Boeing Co. in cmmection with the AEC. It was utilized for the performance 
of exponential experiments, lattice, buckling and other physics studies. There 
were many accidents associated with this and other research reactors 
throughout the Santa Susana Field Laboratory (SSFL) and the work that the 
Environmental Protection Agency (EPA) is doing is very important to 
ensuring a proper cleanup. 

In Section 2.1.1 

Site Description of Building 4023 indicates that this facility was used for the 
1987 Rocky Flats Plutonium Recovery Project should be investigated further. 
The words "Additional information regarding these operations could not be 
located" should be indicate in such a document, this needs a follow up. 

In Section 2.1.2 

Site Description of Building 4024 there was no mention of the water intrusion 
via groundwater. Here is a sealed reactor building 3 stories underground with 
a 9 foot thick door that seals the reactor room yet groundwater finds its way 
into this facility (Photos Below). Was EPA able to get permission to sample 
this water intrusion? If groundwater is getting in. then fission products have 
the potential to impact groundwater. 

Moving on into Section 2. 1.4 
Site Description of Building 4032, EPA needs to make Every Effort in 
finding the location of the 5500 gallon Below-Ground sodium drain tank (UT-
23). The reports claim that this tank is in an ''Unknown Location". when the 
Santa Susana Field Laboratory property gets turned over to any other park
like agency to be used as Open Space. any unknown UST's could pose a 
potential threat to the communities who will use this space for recreation. 
hiking, biking. horse riding etc. 

Response 

Noted. Thank you for the comment. 

Agreed. EPA continues to work with Boeing and DOE to identif:, 
and obtain additional information regarding the data gaps identified 
in the HSA-SA TM. If EPA concludes that the additional 
information received from Boeing or DOE changes EPA's soil 
sampling strategy. EPA will revise and re-issue our FSP addendum 
for Subarea SA prior to any additional sample collection. 

Agreed. A discussion of the water found inside the vault at 
Building 4024 is included under the current uses and previous 
investigations sections of the HSA-5A TM. EPA believes that the 
water intrusion in Building 4024 be addressed by DOE during its 
D&D planning effort. Pursuant to the December 2010 AOC. EPA 
will be present to provide technical assistance during the D&D 
process and post- D&D soil confirmation sampling. 

Agreed. EPA will double-check drawings for additional 
information. and will continue to work with Boeing and DOE to 
resolve this data gap. This tank was likely removed since the 
results of the geophysical survey did not identify it. or its former 
location. however. 4 sample locations were placed within and 
around the building footprint to assess potential impacts from past 
leaks from this tank. 

Agree- Comment mil be mtegrated 111 I IS:\ and soli testmg program as appro['rlate ;\otl'd- (\,mmcnt will !1(lt be 1ntcgntt.:J 111tn I IS,\ t'l :--oil tc~t1ng ~)rn.:;t~ttn 
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Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19~ 2011 
Historical Site Assessment~ Santa Susana Field Laboratory Site 

Area IV Radiological Study~ Ventura County~ California 

Comment Response 

In Section 2. I. S Agreed. EP ;\ continw:s to work with Boeing and DOE to identify 

Site Description of Building 4036/4037 it is very concerning that there were and obtain additional information regarding the data gaps identified 

no Radiological Use Authorizations recovered in addition to no recovery of in the HSA-SA TM. Should additional information be obtained. 

incident reports when this facility was used for ETEC Advanced Programs. EPA will include the pertinent information and any changes to our 

These documents need to be presented and investigated to help ensure a soil sampling program via a revision to our FSP addendum for 

proper cleanup. subarea SA. 

In Section 2.2.1, 2.2.2, 2.2.3- Agreed. The sample design for this area. described in the Subarea 

Buildings 4073/4074/4083/4103 located in an area of early Nuclear SA Addendum to the fSP. includes soil samples to address this 

Experimentation and should be investigated thoroughly as there were no concern. 

safety practices or requirements of safe handling as it was all research in the 
early stages. Portions of the foundation and piping still ex.ist and sampling 
under these foundations need to be sampled. There is also a pipeline that 
crosses over the rocks into this area from the Sodium Reactor Experiment 
(SRE) area and should be investigated thoroughly. 

In Section 2.2.6 Agreed. The source document identified the background level as 

Site Description of Building 44S3 - was used to measure background levels being II. 9 ~-tR/hr. 
for the L-8S reactor. Are these background levels available? 

In Section 2.3.3 Agreed. The sample design for Building 4641. described in the 

Site Description of Building 4641 -Shipping & Receiving is an area where Subarea SA Addendum to the FSP. soil sampling to address this 

many incidents recalled by former employees have taken place and should be concern. 

investigated. 

In Section 2.4.1 Agreed. The sample design for Building 400S described in the 

Building 400S known mainly as the Plant Development Unit or PDU. A.K.A. Subarea SA Addendum to the FSP. includes soil samples to address 

the Molten Salt Test Facility, yet it was also used by ETEC for Coal this concern. Radiological contaminants of concern associated with 

Gasification and the associated radionuclides should be considered in coal gasification (including U-23S. U-238. Th-232) are included in 

investigation. our default analytical suite. 

Agree- Comment mil be mtegrated in llSA and soil testrng program as appropnate Noted- Comment mil not he mtegrateJ mto HSA or soil testrng prngram 

FINAL Pa_~e 13 of 16 
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Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

In Section 2.S.l Agreed. EPA agrees with the commenter · s concerns about 

Building 4029 is a GREAT CONCERN as the many violations of RCRA contamination at Building 4029. Pursuant to the December 20 I 0 

storage regulations. It was also constructed behind a large sandstone boulder. AOC, EPA understands that all above and below ground 

bigger than the facility itself to shield itself from the rest of the immediate structures. components. and ancillaries at Building 4029 will be 

AREA IV reporting area. In 1996 an excavation was back filled we need to removed during the D&D of this facility. Confirmation sampling 

get these locations and subsequently sample these areas. There is a storage- of the excavation areas will be conducted by EPA and DTSC after 

well at this facility that had several radiological incidents associated with it the facility D&D to ensure that impacted soils are not left behind. 

and the location of this well needs to be investigated at depth. Potential contamination currently below facility structures. if 
encountered. will be removed during facility cleanup work. 

In Section HSA Subarea SA Section SS 17 and SS 16 was an area of early Agreed. The sample design for this (]roup S area. described in the 
Nuclear Experimentation and should be investigated thoroughly as there were Subarea SA Addendum to the FSP. features high density sampling 
no safety practices or requirements of safe handling as it was all research in in large part to address this concern. 
the early stages. 

In Section HSA Subarea SA Section SS 21 and SS 22 need to be looked into Agreed. At least seventeen soil samples have been place in or 
as this was a transport area to Chemical Storage Building 2S9 in AREA Ill along roadways and drainages leading from Subarea SA into Area 
and this should be treated as a step out area outside of AREA IV for Ill. 
investigation. This area shows another linkage to areas outside of AREA IV 
that are clearly linked. 

In Section HSA Subarea SA Section SS 19 we notice a dead-end road and Agreed. EPA agrees that roads ending abruptly into open space 
these areas were typically used for on-site disposal of Radiological and areas are suspicious. If one or more of the many lines of evidence 
Chemical Waste. After several interviewees have explained, "Where a road suggest soil sampling is warranted at the end of the road (i.e. 
ends, is where the clumping begins". gamma anomaly. geophysical anomaly. disturbance noted in 

historical aerial photography. former worker interview. etc) then 
soil samples were located at this location. 

We need to keep into consideration that ALL the drainage pathways lead off Agreed. EPA is committed to sampling SW drainages from Area 
AREA IV into AREA III then into AREA II R2A pond. which drains into IV into the Silvernale pond (Area III) and R2A and R2 ponds (Area 
Bell Creek, the Headwaters to the Los Angeles River. this pathway needs to II). EPA is in the process of negotiating permission to access Area 
be followed, characterized and cleaned up. II and Area Ill to conduct such sampling. 

-- -- - ----

Agree- Comment will be Integrated 1n l !SA and soil testing program as appmpnatc Nott'd- Comment ,,-111 not be lllll'gratl'd Ill h) I !SA 01 sn!lll·st1ng [lrog_rc~lll 
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Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19,2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

I have not had a chance to read the whole document yet. However, I was at Agreed. The commenter is correct that the foundation for the AE-
the site for the EPA tour last week. Our guide was Stuart, and he said that the 6 building, Building 4093. has not been removed and remains at 
AE6 and the KEWB were in HSA SA. So I looked up the AE6 on the ETEC the site, today. EPA understands that the remainder of Building 
website, and it looks as if the foundation was not removed. 4093 and its associated infrastructure will be subject to removal 
ht1j),_,WW_\_':"_.etCC.<.:_IlL:r:g}"_, _ _l!.cOV;_fl_.L<;_torl':vL~j.<_>r~()pcr;Hi011S \L(> l ...... _ and cleanup pursuant to the December 2010 AOC. 

"The remaining building, excluding the foundation, was demolished in Agreed. EPA is interested in obtaining soil testing data collected 
1995. The sanitary leachtield for Building 4093 was removed in 1999. Soil during Building 4093 septic tank removal. 
samples collected at the time of the removal of the septic tank confirmed that 
the area was free of radioactive contamination." I emailed Stephie. and she 
said she would get that information for me. 

Your HSA S A states this: Agreed. The concrete foundation and pad are present and 
"19, 1987.382 The rest of the building, excluding the foundation, was currently visible. Soil samples will not be collected through the 
demolished in 1995; however, D&D records from 1995 could not be concrete pad. It is EPA ·s understanding that the remainder of 
located. The sanitarv leach field for Building 4093 was removed in 1999; Building 4093 and its associated infrastructure will be subject to 
howeverl detailed information of the removal could not be removal and cleanup. 
located.383,384" I assume that your ground penetrating surveys could detect 
a foundation if it is still there. Just an FYI - there could be something there Even though details regarding the removal of the leach field were 
(foundation)? that needs to be removed? To me this is an area of concern. not located eleven soil sample locations have been located at its 

former location. 

I also want to say that these site visits are very important to my ability to Agreed. In coordination with DTSC. EPA conducts twice monthly 
comment. I would appreciate the chance to visit at least twice a month. We Area IV and NBZ site visits for the general public. 
really don't see very much in one hour. We do find things- we point out 
objects of concern when we hike- like pipes. wells. and seeps and springs. 
etc. We should be up there again next Wednesday, but I have not gotten 
confirmation of that. 

Page 133 of the SA tech memo states that the team has not located a report on Agreed. Subsequent to issuance of the liSA-SA TM. EPA has 
the removal of the 400S leachtield/septic tank. The 4005/4006 septic tank located the report on the Building 400S septic system removal. 
binder is located in the Reference Library (that you refer to as the T\\ o samples were placed in the former location of the septic tank. 
Compliance Library). 

! 

I 

------ --------- ------ -- . ·- ··--- ----~ 

Agree- Comment Will be mtegrated 111 HS.'\ and soil test>ng program as appropnatc ~otcd- Comment \\·11\Jwt be tntcgrJtcJ t!Hd liS/\ or V)il k~tmg ~1rogr~1111 
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Response to Comments on Draft HSA-SA Technical Memoranda Issued on January 19,2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

The TM reads too much like EPA agrees with the sweeping conclusions that Noted. EPA HSA TMs describe the site operational histories and 
Rockdyne (eta!) made in the past. test results of other parties. In our TMs we do not necessarily 

agree or disagree with conclusions by other parties and EPA will 
add additional caveats in future TMs to clarify. 

EPA did not sufficiently highlight a few places were Rocketdyne data was Noted. EPA feels all pertinent Rocketdyne data was disclosed. 
actually high. Where elevated readings were identified, EPA is taking additional 

samples. 

The TM uses a variety of Rad Units forcing the reader to convert by hand to Agreed. In future TMs EPA will attempt to convert units of 
a common set of units. measurement to coincide with units of measurement used to present 

the EPA background study data where possible. 

Now that the DOE/DTSC AOC is in place, we need to update the statement Agreed. In subsequent HSA TMs, EPA has updated the language 
early in the TM (and all TMs) about what SB990 means. concerning SB990 and the December 2010 AOC. 

EPA should have unfettered access to the 1.4M docs in the O'Conner Lawsuit Agreed. Although EPA does not have the legal right to have 
database. unfettered access to the Boeing l.4M document database, we do 

have the right to obtain information pertinent to our radiological 
study. Boeing's database contains information protected under The 
Privacy Act, Export ControL Confidential Business Information 
and Gant classifications that require review prior to release to EPA 
and the public. EPA and Boeing has agreed to a set of protocols 
that allow EPA to gain access to all information pertinent to our 
HSA program. 

Agree- Comment will be mtegrated 1t1 liSA and soil testrng program as appropnate Noted- Comment ,,·Jll th~t be tntegrJ.teJ 111to I!Sr\ ot soli testing progtatn 
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FINAL 
TECHNICAL MEMORANDUM 

SUBAREA HSA-SB 
HISTORICAL SITE ASSESSMENT 

SANTA SUSANA FIELD LABORATORY SITE 
AREA IV RADIOLOGICAL STUDY 
VENTURA COUNTY, CALIFORNIA 

1.0 11\TRODUCTION 

This technical memorandum (TM) presents a summary uf the identified environmental concerns 
associated with past radiological operations within a portiun of Area IV at the Santa Susana Field 
Laboratory (SSFL) site located in eastern Ventura County. California (Figure 1.1 ). The SSFL 
site con~i~ts of four areas: Areas I. II. III. and IV: and t\\O buffer zones: the Northern Buffer 
Zone (N BZ) and th~..: Southern Buffer Zone (SBZ). The lJ .S. Environmental Protection Agency 
(EPA) is conducting a radi~)logical characterization study of SSFL Area IV and the NBZ 
pursuant to the Comprchensi\e Environmental Response. Compensation. and Liability Act 
(CERC:L/\). EPA ·s study con:;ists of a Radiological lli:>~l'l·ical Site Assessment (liSA). gamma 
scanning of accessible areas. geophysical surveys. soil and water testing. EPA ·s gamma 
scanning. geophysical. soil and \\atcr testing investigations are being developed and presented in 
separate work plans and data reports. 

HydroGeoLogic. Inc. (HGL) has been tasked by EPA to conduct the radiological 
characterization study within SSFL Area IVINBZ (hereafter called the ""Area IV Study"'). Figure 
1.2 illustrates the location of Area IV and the NBZ. EPA has elected to subdivide the Area IV 
Study Area into subareas. Subarea boundaries arc based on existing Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) areas for the SSFL site. EPA has further 
subdivided some RFI areas based on features such as roads. drainage pathways, building usc. and 
number of buildings. 

Table 1.1 
Area IV Study Area 

Subarea Designations 

Area Number 
Designation of Sites 

HSA-3 I 
HSA-5A 26 
HSA-58 46 
HSA-5C ?, 

-·' 
HSA-50 21 
HSA-6 38 
HSA-7 18 
HSA-8 8 
BZ-NE 2 
BZ-NW 2 

Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technicall\lemorandum: Area 1\', Subarea IISA-SB October 2012 

The objective of the liSA component of the radiological study is to provide a comprehensive 
investigation that identifies. collects. organizes. and evaluates historical information relevant to 
nuclear research operations as it pertains to radiological contamination in the Area IV Study 
Area. Once these areas have been identified. potential areas where radiological contamination 
may exist at the site will be identified for sampling. 

This work is being executed by HGL under EPA Contract EP-S7-05-05. Task Order (TO) 0038 
under the technical direction and oversight of EPA Region 9. In accordance House Resolution 
(1-!R) 2764. the Department of Energy (DOE) is funding EPA ·s Area IV Study. DOF elected to 
fund EPA's study with funding allocated under the American Recovery and Reinvestment Act 
(ARRA) of 2009. On December 6. 20 I 0. the DOE and the State of California Department of 
Toxic Substances Control (DTSC) signed an Administrative Order on Consent (AOC) for 
cleanup of the Area IV and the NB.7:. Under this AOC radiological contaminants will be 
cleaned up to background concentrations as defined by EPA ·s .July 20 II radiological background 
study. 

I. 1 Technical Memoranda and the Radiological Historical Site Assessment 

This TM presents information relating solely to sites and buildings located within Subarea IISA-
513. This TM. along with subsequent TMs prepared for the subareas identified in Table 1.1. \Viii 
be compiled into EPA's Radiological HSA for the Area IV Study Area. Each TM has been made 
available in dratt for rcvic\v and informal comment by SSFL stakeholders and the general public. 
EPA is responding to each comment via dratt .. Response to Comment" tables. which arc also 
made available to SSFL stakeholders. Each draH TM will be edited as described in the Response 
to Comment tables. and these edits along with any new information made available to EPA will 
be compiled into EPA ·s official Radiological l-ISA for the Area IV Study Area. 

The content of each TM will be based on guidance provided in the Multi-Agency Radiation 
Survey and Site Investigation Manual (MARSSIM. Revision I. August 2000). MARSSIM is 
used as an investigative tool to gain an understanding of the nature and extent of radiological 
contamination lefl at a site. The TMs provide preliminary recommendations for MARSSIM 
classifications based solely on historical information. which may be incomplete. The 
preliminary classifications identified in the TMs will be used to guide the subsequent gamma 
scanning and multimedia sampling effort. Once more complete historical environmental data 
has been obtained. and the results of geophysical surveys, gamma radiation scanning surveys. 
field observations. and the results of soil sampling and laboratory analyses are available. the 
preliminary classifications presented in the TMs will be revised. 

1.2 Goals and Methodology of this TM 

This TM is focused on radiological information within Subarea liSA-58 and the drainage 
channels that lead to and from this area. The location of Subarea l-ISA-58 is shown on Figure 
1.3. Plate I presents a summary of the features related to potential radiological sources 
identified within the HSA-58 subarea. Detailed information pertaining to the usc of radioactive 
materials and the potential release of radionuclides at sites and buildings within HSA-58 are 
provided in Sections 2 and 3 of this TM. Preliminary findings specific to Subarea HSA-58 
presented in this TM include: 

2 
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• Descriptions and locations of potentiaL likely. or known activities that involved 
radioactive material. radioactive waste. or mixed waste: 

• Initial MARSSIM classilications (e.g .. Class l. 2. 3) ofpotentially impacted areas: 

• A site-by-site assessment of the likelihood or '"weight of evidence" of radiologically 
contaminated media: 

• An assessment ofthc likelihood of potential migration pathways: and. 

• Identification oC confirmation oL and. if appropriate. addition or subtraction to. the list of 
the potential radiological contaminants of concern. 

As spcciJied in MARSSIM, a '"site" is dcJined as any installation. facility, or discrete. physically 
separate parcel of land. or any building or structure or portion thereof that is being considered 
for survey and investigation (MARSSIM. Revision I. August. 2000). MARSSIM guidance 
defines all sites as either '"non-impacted." or '"impacted" by radiological operations. All of the 
sites at the Area IV Study Area arc considered to have a reasonable potential f()r residual 
contamination. so none is classified as '"non-impacted." Impacted areas of the Area IV Study 
Area arc divided into one of three elassi fications. 1 

• Class 1 Areas: Areas that have. or had prior to remediation. a high potential f(x 
radioactive contamination (based on site operating history) or known contamination 
(based on previous radiation investigations). 

• Class 2 Areas: Areas that have. or had prior to remediation. a medium potential for 
radioactive contamination or known contamination. 

• Class 3 Areas: Areas that have a low potential for radioactive contamination. 

The information provided in this TM together with comments and recommendations provided by 
SSFL stakeholders and the general public will be used in the EPA ·s investigation strategy for 
sampling and analysis for residual radiological contamination in surface and subsurface soil 
within Subarea I-ISA-513. As noted above. EPA will continue to obtain and receive inf(mnation 
relating to use and possible releases of radionuclides within the Area IV Study Area. Some of 
the information presented in this TM may change as new information is obtained. or further 
evaluation of current information results in changes. In addition to the l-ISA. information 
gathered by EPA's Area IV and NBZ gamma scanning program and targeted geophysical 
investigation will assist EPA in fine-tuning the overall investigation strategy for the Area IV 
Study Area, and in making the final determination ofthe appropriate MARSSIM classifications. 

1.3 Brief Description and History of SSFL Area IV and the NBZ 

The SSFL site occupies 2,850 acres of rocky terrain with approximately 700 feet of topographic 
relief near the crest of the Simi Hills. The Area IV Study Area comprises approximately 465 
acres. Though some of the study area is relatively flat, some portions of the area exhibit steep 
relief and rugged terrain. The site elevation is between I ,880 feet and 2,150 feet above sea level. 
The overlying soils of the Area IV Study Area consist of weathered bedrock and alluvium that 

1 Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), Revision 1, NUREG-1575, Rev. 1, 
EPA 402-R-97-016, Rev. 1, DOE/EH-0624, Rev. I, August 2000, pp. 2-5. 
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have been eroded primarily fh1m the surrounding Chatsworth and Santa Susana formations. 
Several geological faults cross this area. 

The climate in the vicinity of the SSFL site is classified as Mediterranean SubtropicaL 
corresponding to an average temperature of 50 degrees f-ahrenheit in the winter and 70 degrees 
Fahrenheit in the summer. Rainfall averages approximately 18 inches per year. 

A shallow groundwater system exists in the surface soils at small isolated locations. A regional 
groundwater system exists in the deeper fractured Chatsworth Formation. In some areas. 
groundwater from the Chatsworth Formation flows through fractures in the rock and emerges at 
the ground surface as seeps or springs. Groundwater underlying the SSFL site is not currently 
used. or anticipated to be used. as a source of drinking water for the nearby communities or at 
SSFL. but nearby residents may in the future consume groundwater emanating fi·om this site 

In addition to rocket and small engine testing facilities in other portions of the SSFL North 
American Aviation. Inc .. had facilities at Area IV for researching. developing. and constructing 
equipment to usc nuclear energy through its Atomics International Division (/\1). 1 According to 
a 1959 company brochure. AI maintained a nuclear field test area covering approximately 300 
acres at the SSFL site.2 Under contract to DOE and private customers. AI supported the 
development of civilian nuclear power. as well as the testing of non-nuclear components related 
to liquid metals within 90 acres of Area IV of the SSf'L site. The facilities within these 90 acres 
would later be referred as the Energy Technology Engineering Center (ETEC).3 

Nuclear facilities at ETEC included I 0 nuclear research reactors over the period July I 956 
through February I 980. These research reactors arc listed in Table 1.2. 

1 North American Aviation, Inc., The North American Story. December 1960, p. 7 
2 Atomics International, A Division of North American Aviation, Inc., Atomics International, December 1959, p. 5. 
3 http://www.etec.energy .gov/History/ Area-l V -History .html 
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Table 1.2 
Research Reactors Located at the Santa Susana Field Laboratory 1 

October 2012 

Radioactivity 
Reactor Building Power Period of Power at End of 

Acronym No. Facility Name Level Operation Generated Operation 
(kW) (MWd) (103 Ci) 

KEWB 4073 Kinetics Experiment I 711956 to I 6 
Water Boiler 1111966 

IA5/AE-(, 409J L-85 Nuclear J I I I 056 to 2 18 
Expcrimentati~m Reactor 21980 - ~ ·~-----

SRE 414J Sodium Reactor 20,000 4 1 1957 to 6,700 120,000 
___ I~'I:Jlerimcnt 211064 

SER 4010 Systems for Nuclear 50 9/1959 to IJ JOO 
Auxiliary Power 12 1960 
(SNAP) Experimental 
Reactor Facilitv 

S2DR 402-1 SN:\P Environmental 65 4'1%1 to I J J90 
Te~t Facilitv I 211%2 

STR 4028 Shield Test Irradiation 50 12 1961 to I JOO 
Facility 7/1964 

S8ER 4010 S8ER Test Facility 600 5;196J to 2I5 J,600 
4/1965 

STIR 4028 Shield Test Irradiation 1,000 8 1 I964 to 28 J.7I4 
Facility 11974 

SIOFSJ 4024 SNAP Environmental J7 1/1965 to 16 6.000 

I--
Test Facilitv 3/1966 

S8DR 4059 SNAP Development 6I9 51I968 to I82 220 
Reactor Facility 12/I969 

~~~ 

Seven criticality test facilities (i.e .. facilities housing operations involving masses of fissionable 
material capable of sustaining a nuclear chain reaction) \Vcrc also located on Area IV.2 These arc 
listed in Table 1.3. Other nuclear facilities within Area IV included the Radioactive Materials 
Disposal Facility and the Hot Laboratory, as well as the Sodium Disposal Facility. or Area IV 
burn pit. Each of these facilities will be addressed as a site within the appropriate TM along with 
supporting buildings and open areas. 

According to the DOE ETEC web site, most nuclear research related programs and operations 
ceased in 1988 and were replaced with decontamination and decommissioning operations.3 

1 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rochvell"s Santa Susana Field Laboratory- A Factual 
Perspective, Rockwell International; Report No. NOO I EROOOO 17, September 6, 1991, p. 23. 
='Atomics International, A Division ofNorth American Aviation, Inc., Atomics International, December 1959 
1 http://www.etec.energy .gov/History/ Area-IV -History .html 
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Table 1.3 

October 2012 

Criticality Test Facilities at the Santa Susana Field Laboratory 1 

Facility Name Building No. Period of Operation Notes 
SNAP Critical Test 4373 1957 to 1963 First SNAP-2 criticality tests 
Organic Moderated 4009 1958 to 1967 Basic tests or reactor concept 
Reactor 
Sodium Graphite Reactor 4009 1958to 1967 Basic tests or reactor concept 
SNAP Critical Equipment 4012 1961 to 1971 Later SNAP criticality tests 

-----------
Fast Critical Experiment 4100 1961 to 1972 Started as Advanced Epithermal 

Thorium Reactor (A ETR) 
SNAP Flight Systems 4019 1962 SNAP flight system criticality 
SNAP Transient Test 402-.1 1967 to 1969 SNAP transient response tests 

The NBZ is a 175-acre parcel of land that abuts the SSFL property (Figure 1.2). The NBZ is a 
naturally vegetated area containing drainage channels that transport surface water fl·om the SSFL 
downslope to surrounding populated areas.:: The NB7 was purchased by the Rockctdync 
Division of Rock\vcll International (Rockwell) in 1998 from the adjoining Brandeis-Hardin 
Institute because an environmental contractor found that the NBZ contains radioactive and 
chemical contamination that had migrated Jl·om the SSFL. 

With the exception of 452 acres mvned by the U.S. Government in Areas I and II. which arc 
outside of the Area IV Study /\rea. the entire SSFL site. including the NBZ. is owned and 
operated by The Boeing Company. 

1.4 Brief Description and History of HSA-SB 

Subarea I-ISA-5B is approximately 23.2 acres of flat land. Over the years. 41 buildings have 
been situated within HSA-5B. It includes B. F, G, and I ih through 201

h streets. Drainage is 
generally to the south. An impoundment was located at the intersection between G and I ih 
Street in Subarea HSA-5B. This impoundment retained water during the mid- to late-1960s. 
Radiological operations in Subarea HSA-5B related to the SNAP and SNAP 8 programs. 

1.5 Sites in HSA-SB 

During the peak of operations. Subarea HSA-5B comprised 46 primary sites, most ofwhich \\ere 
buildings, and 22 associated sites. such as electrical substations, power supplies. electrical 
equipment pads. and time clocks. This TM addresses each of these 46 sites within Subarea 
IISA-5 B. Of the 46 sites, one was a reactor building (Building 40 I 0), two were criticality test 
facilities (Buildings 4012 and 40 19). and others housed operations involving radioactive 
materials. One site was a drainage area that became radioactively contaminated. It is impo1iant 
to note that EPA and HGL continue to obtain and receive information that may alter the findings 
ofthis TM. Of the 46 sites in Subarea HSA-58. only 4 buildings remain today. 

1 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rockwell·s Santa Susana Field Laboratory A Factual 
Perspective, Rockwell International; Report No. NOO I EROOOO 17, September 6, 1991, p. 25. 
2 Agency for Toxic Substances and Disease Registry, Draft Preliminary Site Evaluation, Santa Susana Field 
Laboratory, Atlanta, GA, December 3, 1999, pp. 2-5. 
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1.6 Site Summary Methodology 

In preparing this TM. the following types of documents were reviewed: 

radiological characterization reports: 

previous radiological surveys: 

decontamination and decommissioning (D&D) reports: 

environmental monitoring reports: 

license termination reports: 

aerial photographs dating back 50 years: 

building Jloor plans: 

piping diagrams and construction drm\ ings: 

RFI reports: 

unusual occurrence reports: 

incident reports: 

plant operating reports and logs; 

safety analyses reports; 

facility surveillance and maintenance reports; and 

information obtained from interviews with former Wl)rkers or other persons. 

October 2012 

Numerous documents \\ere obtained through information requests sent to Boeing, DOE. and 
other parties. EPA sent formal information requests to Boeing. DOE. the Nuclear Regulatory 
Commission (NRC) and the California Department of Public Health (CDPH) under ~ l 04(e) of 
the CERCLA. In addition, EPA directed Boeing to identify and provide pertinent documents 
within a number of document databases comprising approximately 1.4 million documents 
relating to all areas of the SSFL site. including Area IV. as well as some ofTsite facilities. The 
information acquisition process is generally complete \Vith one exception: monthly supplemental 
responses are received from the DOE. If pertinent information is later acquired by EPA, it will 
be added to this TM and integrated into our radiological characterization study process to ensure 
that all available. relevant information is considered by EPA prior to the completion of our study. 

EPA sent Boeing its original information request letter on June 24, 2009. Boeing provided an 
initial response to this request on August 3 I. 2009, and a supplemental response on December 
I 0, 2009. On June 8, 20 I 0, Boeing provided relevant site drawings and maps as identified by 
EPA during a review of flat files at Boeing's Safety, Health, and Environmental Affairs (SHEA) 
building on site. Subsequently, on June 17, 20 I 0, EPA sent Boeing a supplemental information 
request letter specifically requesting all maps. diagrams, and as-built drawings for past and 
current buildings in Area IV. On July 15. 20 I 0. Boeing responded and provided additional 
documents, including maps and drawings. On November 15, 20 I 0, Boeing provided a third 
supplementary group of documents. Additional information requests have been ongoing and 
during the months of December 20 I 0 and January, March, April, May, June, July, and August of 
20 II, Boeing provided numerous additional documents in response to both EPA original 
information requests and EPA queries of Boeing's document database for the SSFL. 
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In October 20 I 0. EPA also sent the National Aeronautics and Space Administration (NASA) a 
formal information request letter. On November 22 and December 2. 2010. EPA received 
information responsive to this request. 

EPA sent DOE its original information request letter on June 24. 2009. DOE provided an initial 
response to this information request on August 3 I. 2009. Subsequently. DOE has provided 
supplemental responses to this initial information request on a monthly basis. Additional 
information responsive to the EPA ·s information request has been received in September. 
October. November. and December 2009. as well as January through December 20 I 0 and 
January. I·ebruary. March. April. May. June. and July 201 I. On June 17.2010, EPA sent DOE a 
supplemental request for information. specifically requesting maps, diagrams. and as-built 
drawings 1ix past and current buildings in Area IV. Starting in its July 20 I 0 supplemental 
response to EPA. DOE is providing information that is responsive to both of the EPA 
information requests letters. 

Other requests for information pertaining to the site have included ~ I 04(e) inf(mnation request 
letter sent to the NRC and CDPl-1. The purpose ofthe inquiries to both the NRC and the CDPI-1 
was to identify and obtain any nuclear materials licenses pertaining to the site that may not have 
been captured via the information requests sent to other parties. 

In preparing the l-ISA-58 TM. 669 individual documents and photographs were reviewed. The 
review process was conducted by first screening over 80.000 documents amassed for the project. 
This screening eff(xt produced 669 documents relevant to past operations at facilities within 
HSA-5B and were therefore determined to warrant in-depth evaluation. Each of these 669 
relevant documents was thoroughly evaluated for information considered useful for assigning 
MARSSIM classifications. 

1.6.1 Contents of EPA's Site-by-Site Analyses 

The subject areas considered and addressed for each site discussed in Section 2 of this TM are 
presented below. For each subject area. the list of criteria evaluated and the associated 
parameters for the evaluation are described. The most complete available information was used 
to evaluate the site; no known information was omitted from the description. In the event that 
known information did not conform to one of the listed subject areas. it was included in the most 
logical place. 

Site Description 
A physical description ofthe site including, at a minimum. the following data elements: building 
numbers of all buildings within the site: date of construction of building(s); buildings in the 
vicinity not associated with the site; location of site relative to street(s); site plan(s); and floor 
plan(s) from as-built or plan drawings, if available. 
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Building Features 
Information related to dimensions or size of building(s). below-ground structures. vaults. 
pipelines. sumps. condensation lines. sewers. drains. s\vales. and leach fields. If none of these 
features \vere identified. the text ··no information was located" \vas inserted. 

Former Use(s) 
Details of past use(s) ofthe site. including dates of activities. 

Information from lnteniewee(s) 
This category includes information about the site provided by interviewce(s). If no information 
has been obtained for a particular site. the text ··none to date" \\as inserted. Individuals who 
have been intervie\\ed include: 

• Fonner SSFL Employees (e.g .. health physicists. electricians. mechanics. construction 
inspectors. nuclear technicians. etc.): 

• Su:·vivors of Former Employees: 

• hm11er Contractor~ (and one survivor of a former Contractor): 

• Community Stakeholders: and 

• Residents in surrounding areas. 

/\t the discretion ofthe lntervic\,ee. each interview is conducted either by representatives ofthe 
EPA only, representatives of the DOE only or jointly by EPA and DOE representatives. EPA ·s 
primary objective of' the interview program is to help direct the soil sampling crews to potential 
source areas of radiological contamination identified during the course of each interview. All 
information on potential source areas. corroborated or not will be recorded in EPA's HSA 
process. 

At the time of writing this TM. the EPA had completed forty-nine (49) interviews. Under the 
DOE/EPA joint interview program, eighteen ( 18) interviews have been conducted. 
Approximately I 07 former employees have requested to be interviewed by DOE only and those 
interviews arc complete. An additional eighty Jive (85) people were referred to EPA and DOE 
by interviewees during the course of the interviews. and of these. only twenty (20) could be 
located. \\hich resulted in four (4) additional interviews. DOE has provided all oftheir interview 
transcripts to EPA for use in EPA TMs. For this TM. 16 interviews were relevant to the HSA-
58 subarea. 

The interview information obtained to date relevant to this TM is depicted on the relevant Plate I 
figure. 

Radiological Incident Reports 
Reports on any documented incidents at the site with the potential for release of radioactivity 
into the environment. If no incident reports were found, the text "none found'' was inserted. 

Current Use 
Current use of the site, or date of demo! it ion of building/structure. 

9 
Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technical !\lemorandum: Area 1\', Subat·ea HSA-SB October 2() 12 

Previous Radiologicallnvcstigation(s) and Decontamination/Cleanup of Rcleasc(s) 
Previous radiological investigations such as surveys. decontamination activities. and cleanup 
activities \\ere evaluated. The evaluation of previous investigations and cleanups addressed. at a 
minimum. the following elements: 

agency conducting the investigation: 

purpose ofthc investigation: 

dates of the investigation: 

details of releases inside building. to air. to soiL and to surface water. as applicable: 

decontamination/cleanup activities: and 

final survey results. 

Radiological Usc Authorizations 
Use authorizations have been defined as issuance of a license for radioactive material(s) fl·om an 
appropriate regulatory agency. All known licenses issued for the site were included: if none 
were found, the text "none found" was inserted. 

Former Radiological Burial or Disposal Locations 
A description of known burials and/or disposals of radiological materials on the site. including 
applicable dates. if known. If no documented burials and/or disposals were identified. the text 
··none found" \\as inserted. 

Aerial Photographs 
The applicable photographic analyses from the report prepared by the EPA's Environmental 
Photographic Interpretation Center (EPIC) in March 20 I 0 were included for each site. These 
analyses include photographs from the following dates: 

• December 22. 1952: 
• August 19. 1957; 
• August 21. 1959; 
• Approximately 1960 plus or minus a year; 
• March I. 1965; 
• August 13. 1967; 
• April 20. 1972; 
• May 16, 1978; 
• October 21, 1980; 
• August 21, 1983; 
• October I 0, 1988; 
• June 19. 1995; and 
• June 8. 2005. 

Aerial photograph anomalies were interpreted as a trigger for assigning a higher scrutiny to a 
particular site than other information (such as historical documents) would indicate. 
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Radionuclidcs used/generated at the site. This description includes. at a minimum. the types of 
radiological material(s) managed at the site: radionuclides known or suspected to have been 
handled or generated on the site: and how the identified radionuclidcs impact the list of 
radionuclides of concern in the background study. If no information was available. the text 
""none found'" was inserted. It is important to note that not every radionuclide listed in this HSA 
will have a sample analysis. The radionuclidcs arc listed lor completeness, indicating that they 
have been mentioned or discussed in a cited document or report. However. many ofthe facility 
and site reports reflect the conditions at the time. thus every mention of a specific radionuclidc 
does not mean it would be present now. due to decay. For this reason, the Radionuclidcs of 
Concern s,.::ctions described for each facilit) or site list those found in historical records. The 
Radionuc!ides of Concern (Table 3.3) lists radionuclidcs that will be analyzed and docs not 
include those that would have decayed in the years since operations ceased. 

Drainagr· Pathways 
This category includes information on the direction of surface water flow on the site and the 
presence of sanitary drains. storm drains. channels/ditches. septic systems. or leach fields on or 
near the site. 

Radiological Contamination Potential 
The potential lor radiological contamination \vas evaluated lor each site. Evaluations included 
consideration of the completeness of past cleanup and remedial operations. Many past clean-up 
efforts !!kely did not achieve the requirements of the DTSC/DOE AOC dated December 20 I 0 
that generally requires a cleanup to background lcvcis for both radiological and chemical 
contaminants. Background studies for the site are nearing completion with EPA leading the 
radiological background study and the DTSC leading the chemical background study. The 
potential for radiological contamination is quantified in this TM by assigning a preliminary 
MARSSIM class describing the possibility for residual radiological contamination at the site 
based on all information collected to date. The basis for assigning the preliminary MARSSIM 
classification includes an examination ofthe following data elements: 

historical site operations; 

previous radiological investigations: 

reported incidents of releases; 

decontamination and remediation operations at the site; 

interviews with former workers; 

drainage pathways on or near the site; 

aerial photograph interpretation; and 

site reconnaissance. 
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October 20 12 
---------------

For each site. recommendations \\ere made for possible targeted soil/sediment sampling 
locations. The selection of potential sampling locations was based on locations with the highest 
potential for radiological contamination as well as at the particular site based on all knm\n 
information collected to date. The criteria evaluated for developing recommended soil/sediment 
sampling locations include the following: 

topography of the site: 

historical site operations: 

radiological investigations: 

reported incidents of releases: 

decontamination/cleanup operations at the site: 

intervic\\ s with former workers: 

storm drains on or ncar the site: 

sewer lines on or near the site: 

aerial photograph interpretation: and 

site reconnaissance. 
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This section organizes the building areas \Vithin HSA-5B according to eight logical "clusters .. 
(a.k.a. groups) based on operational characteristics and geographic locations. Plate I depicts the 
entire l-ISA-58 subarea and should be referenced \Vhile reading Section 2. Each HSA-58 group 
(discussed in Sections 2.1 through 2.8, below) is depicted in an accompanying group map, which 
serves as a guide f(x the text describing the building areas in that group and also as an index for 
the group's site photograph and building layout drawings. 

2.1 Group 1 

The Group I index map is presented in Figure 2.1. Follmving Figure 2.1. the site photograph 
and layout drawings for each building area within HSA-513 Group I are presented. HSA-5B 
Croup I includes seven building areas containing the Building 40 I 0 Systems for Nuclear 
Auxiliary Power (SNAP) reactors. the Building 4012 SNAP Critical Test Facility. the Building 
4019 SNAP Flight Systems Facility, two non-nuclear SNAP support buildings. the Sodium 
Component Test Installation (SCTI) Power Pak building. and a portable change room. Note that 
Building 4310. the portable change room, was later moved to support the Small Component Test 
Loop (SCTL). As a result. Building 4310 will be discussed as appropriate in Group I and Group 
6 ofthis section. 

2.1.1 Building 4010 Area 

Site Description: The Building 40 I 0 area comprises Building 40 I 0, Electrical Equipment Pads 
4807 and 4808, Air Blast Heat Exchanger Pad 4809 and the land that surrounds these sites 
located ofT B Street. The small grade-level concrete pads allowed for the mounting of support 
equipment. Building 40 I 0 was constructed in 1959 as the SNAP Experimental Reactor (SER). 12 

Figures 2.1.1 a through 2.·1.1 d provide a current photograph and the best available building
specific drawing(s) that the research team could find. Building 40 I 0 was located east of SNAP 
Critical Test Facility Building 4012. No as-built drawings have been located for Building 40 I 0. 
Plate I presents a summary of all identified features for this site. 

Building Features: Building 40 I 0 was a steel-framed structure with corrugated metal siding 
and roofing. The building measured 60 feet long by 24 feet wide with 17-toot ceilings. A buried 
radioactive gas holdup tank and a drainage sump were identified as support facilities exterior 
to Building 40 I 0. The subsurface structure of Building 40 I 0 was composed of three steel
reinforced concrete vaults with a maximum depth of 14 feet below grade. All three vaults 
were located in the reactor room, occupying the southern 34 feet of the building. 3

.4 Figure 
2.l.ld provides a schematic drawing showing the three vaults. Figure 2.1.1 b provides a plot 
plan showing the water lines, sewer lines, and drain flow around Building 40 I 0. Figure 2.1.1 c 

1 Stelle, A.M., S8ER Facilities Decommissioning Final Report, ESG-DOE-13237, Rockwell International, Atomics 
International Division, Energy Systems Group, February 28, 1979, p. 17. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Stelle, A.M., S8ER Facilities Decommissioning Final Report, ESG-DOE-13237, Rockwell International, Atomics 
International Division, Energy Systems Group, February 28, 1979, pgs. 10-11. 
~Ashley, R.L. et al., Evaluation of the Atomics International Nuclear Development Field Laboratory as a Location 
for Reactor Facilities, NAA-SR-7300, Atomics International, May 25, 1962, pgs. V-12 -V-14. 
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provides a floor plan of Building 40 I 0 in 1962 showing the location of tanks and sumps. 
These figures provide details on the tanks and piping associated with Building 40 I 0. A 
sanitary sewer line is identified at the north end of Building 40 I 0. 1 

A leach field was located west of Building 40 I 0 and received flow from a 750-gallon septic tank 
connected to the building (sec Figure 2.1.1 e). The leach field was constructed of 4-inch-diamctcr 
terra cotta clay piping surrounded by gravel and buried at depths ranging from 2 to 6 feet below 
ground surE1ce. The leach licld consisted of 90 I in car feet of leach I ines. In 1961. Building 40 I 0 
was connected to the sanitary sewer system and the leach field and septic tank were removed. 
The Building 40 I 0 leach field was covered with compacted fill to support the construction of 
adjacent buildings." u A 2003 Resource Conservation and Recovery Act Facility Investigation 
(RFI) report on Area IV leach fields states that the Building 40 I 0 leach field was mistakenly 
identified as a leach field for Building 4012 in a 1994 RFI report.' A 2008 RFI report suggests 
that the leach field and septic tank were abandoned in place: however geophysical surveys did 
not detect these fCatures. and other sources cited above claim these features were removed.1

' 

Lines leading to the septic tank and leach field were exposed and surveyed during 
decommissioning. Contamination was bckm acceptable limits in 1978 and the se\\Cr lines \\ere 
left in place.n (Sec Previous Investigations bckm for acceptable limits.) 

A 2008 RFI report identifies a 630-gallon underground storage tank (UST) located 23 feet from 
the north corner of Building 40 I 0. The contents of this tank arc unknown. A compressed gas 
aboveground storage tank is also noted on the cast side of Building 40 I 0. but the type of gas and 
tank capacity is unknown. Cooling water pipelines were located beneath Building 40 I 0 and 
between Building 40 I 0 and the air compressor pad cast of the building.9 

Former Usc(s): Building 40 I 0 housed the SER, also known as the SNAP 2 Experimental 
Reactor (S2ER). which was a prototype for the basic SNAP reactor and used for power 
demonstration and endurance tests. The SER/S2ER operated in Building 40 I 0 from September 
1959 to December 1960 at a power level of 50 kilowatt thermal (kWth). After completion ofthe 

1 Santa Susana Field LaboratoiT Site De1·elupment Plan. EYisting Daclopment. Sanitarv SeH·age SnNm, Rockwell 
International Corporation. Unknown date. IIDMSE00688360. 
c Group 5 Central Portion of Areas !!! and IV RCRA Facilit1· lm·estigation Report. Santa Susana Field 
Lahoratorv. Ventura Countv, Calij(m1ia. Volume VI!/ RFI Site Reports. Appendix P. United States Department of 
Energv Leach Fields 2. CH2M Hill. Draft in Progress November 2008, pgs. P.2-l, Table P.2-4. 
3 Wynveen, R.A. et a!.. Interim Post Remedial Action Sun•ev Report fcJr Svstems for Nuclear Auxiliarr Po\Vcr-8 
(SNAP-8) t\perimental Reactor Facilitr (Building 010), Santa Susana Field Laborat01y, Rockwe!! !ntcmational. 
Canoga Park, Calij(m1ia. Argonne National Laboratory, May 1983, p.l. 
4 Wallace . .I.H .. Radiological SurnT Results- Release to Unrestricted U1·e. Building 010 at SSFL, N7047J99004!, 
Rockwell International, Atomics International Division, August 28, 1978, p. 3. 
5 Montgomery Watson Harza, DOE Leach Fields (Area IVA OC) RCRA Facilitv Investigation Report, Santa Susana 
Field Laboratorv. Ventura County, California, Draft, October 2003, pgs. 2-2-2-3. 
6 Croup 5 Central Portion of Areas Ill and IV RCRA Facilitv Investigation Report, Santa Susana Field 
Lahoratory, Ventura Countv. Califomia, Volume VIII· RFI Site Reports, Appendix P, United States Department of 
Energy Leach Fields 2, C'H2M Hill. Draft in Progress November 2008. pgs. P.2-l, Table P.2-4. 
7 Stelle, A.M., S8ER Facilities Decommissioning Final Report, ESC-DOE-13237, Rockwell International. Atomics 
International Division, Energy Systems Group, February 28, 1979, pgs. 33, 36. 
R Long-Range Plan for Decommissioning SW]Jlus Facilities at the Santa Susana Field Laboratories. NOO/T/000200, 
Rockwell International, Unknown Date. p. 75. 
4 Group 5 Central Portion of Areas Ill and IV RCRA Facilitv Investigation Report, Santa Susana Field 
Laboratmy, Ventura County, California, Volume VIII - RFI Site Reports, Appendix P, United States Department of" 
Enery,y Leach Fields 2, CH2M Hill, Draft in Progress November 2008, pgs. P.2-l, Table P.2-4. 
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SER/S2ER operations. the reactor and associated test equipment were removed from the building 
and sent otlsite for disposal. In 1961. improvements and modifications were made to Building 
40 I 0 to allow for testing of the higher power level SNAP 8 Experimental Reactor (S8ER). The 
S8FR was a prototype for the SNAP 8 reactors. The S8ER operated in Building 40 I 0 from May 
1963 to April 1965 at a power level of 600 kWth. 1

L
1 

Figure 2.1.1 d presents a schematic 
drawing of the S8ER. 

i\t the conclusion of the S8ER experiment in 1965. the reactor. primary and secondary sodium 
loops. and control panels were removed from the building. The primary vault. which still 
contained surface contamination, and the reactor containment vesseL which still contained induced 
radioactive materials, were covered with shielding blncks to restrict access and shield the 
remaining radiation. Plans for f~1cility reuse did not materialize and Building 40 I 0 remained 
unused for nine years until being declared surplus in 1974. Decommissioning and 
decontamination work occurred though the winter of 1977 and 1978.4 A large structure consisting 
of four cooling towers (SCTI 1\mer Pak Cooling Tower Building 471 0) \\aS constructed in the 
approximate location of former Building 40 I 0 in the late 1980s and was operated until the mid-
1990s. The cooling towers were removed during 2003."r· 

Information from Interviewees: !\ number of former employees were interviewed about their 
experience at the SSFL. Five remembered Building 40 l 0. Excerpts from their interviews are 
included below. 

Interviewee 8 was an employee of Atomics International and its successors from 1956 to 1997 
and then worked as a contractor for another I 0 years. The interviewee was a project 
administrator who primarily \vorked at the Van Owen facility. but occasionally visited the Santa 
Susana Field Laboratory. The following excerpts were pulled from the interview. 

"The SNAP reactors at SSFL used bcrrlliunz reflectors. I don't know that thcv 
e1·er had any prohlems with that, but be;yllium is pretty toxic stuff. "

7 
. 

Interviewee 5 was a responsible engineer at Atomics International from 1958 to 1962. The 
following excerpts were pulled from the interview. 

"Building 10 was a SNAP test facility.... During the testing of the SNAP 8 
reactor, the cooling .\ystem for the containment vessel developed leaks and so we 
built a Bar's Leak injection system. Bar's Leak was a radiator sealant. It was 

1 Brinkman. D.S., S8ER Operations Manual. Volume I. Description and Operating Procedures, NAA-SR-MEM0-
7222, Atomics International, November I, 1962, pgs. 3-4. 
2 Stelle, A.M., S8ER Facilities Decommissioning Final Report, ESG-DOE-13237, Rockwell International, Atomics 
International Division, Energy Systems Group, february 28, I 979, p. 15. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv, California, Volume I Methodology, May 2005, pgs. 2-5-2-6, 2-9. 
4 Stelle, A.M., S8ER Facilities Decommissioning Final Report, ESC-DOE-I 3237, Rockwell International, Atomics 
International Division, Energy Systems Group, February 28, 1979, pgs. 15, 27. 
5 Montgomery Watson Harza, DOE Leach Fields (Area IV AOC) RCRA Facility Investigation Report. Santa Susana 
Field Laboratmy. Ventura County, California. Draft, October 2003, pgs. 2-2-2-3. 
6 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
7 Interview No. 8 conducted by DOE and EPA on July 14, 20 I 0. 
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some kind ofsodium solution product. We injected that into the cooling svstem to 
plug up the leaks and it did !here was residual sodium in the cooling svstem and 
it hecome r{f(/ioactil·e. I S/1.\jJect there may hove heen some contamination ji·mn 
leaks. hut I don "t hm•cfirst-hmul knmt-!cdge. "1 

Interviewee I 07 was an engineer at Atomics International from 1961 to 1973 and worked on the 
SNAP 2. SNAP 10/IOA. and S8ER programs. The following excerpts were pulled from the 
interview. 

"I worked on the SHERin Building 10. tt•hich H"as much larger than the SNAP 
I 01 I OA reactors. But ofier 2 years. the SHER mts shut down ... : 

Interviewee 155 started work at the Santa Susana Field Laboratory on February 2. 1959 as a 
fireman and then transferred to the Radiation Safety Department. The following excerpt was 
pulled fl·om the interview. 

Building 10 \\'OS the S8ER and 1ms the second reactor they fwd in that lmilding. 
The outside of the containment \'esse/ \\'as leaking 1mter \t"hich 1ms the \'esse/ 
coolant. I vms not mt'(tre if they were using lithium in this building. To stop that 
leak, Bar's Leaks \Hts used You may \\"(1/lt to sec if irradiation of that product 
tmuld produce tritium. Building 28 \\"OS real close to Building 10 and thev hod a 
slt·imming pool reactor in that building l~ook at the elevations of the t11·o 
Inti/dings- I bet the vessel in Building 28 was probably lower than the Building 
10 vessel. 3 

Interviewee 427 worked for Atomics International beginning in June 1957 and was initially 
assigned as a test engineer to the pyroprocessing refabrication experiment and later went on to 
work on zirconium hydride reactor systems at the Santa Susana field Laboratory. The following 
excerpts were pulled from the interview. 

"After we proved \\'e could /mild a hydride reactor, the real work began on the 
Sl:'R. not to he confitsed with the SRE. We wore .film hodges and were monitored. 
and worked inside a securityfence. There were health physicists onsite. 

I hove transported enrichedfitel elements, three or a time. in the back of my VW 
fi"om the plant at the bottom of hill where they \\·ere constructed at Atomics 
International (the Van Owen Facility) up the hill to SSF"L. EFe1ything was 
contained within the fitel elements. NaK was the flowing coolant in the primmy 
and secondary systems and heat exchangers. 

Any experimental reactor is always "off-normal'".' We had a NaK leak inside the 
. mull. There was a little water in the bottom of the vault that condensed from the 
concrete, and the heater leaked NaK which caused the metal membrane that 
sealed the vault to raise the concrete hlocks rhythmically! We thought it was a 
leak in the primary, but it was actually in the exchanger. It was just gas created 

1 Interview No.5 conducted by EPA on August 23,2010. 
2 Interview No. 8 conducted by DOE and EPA on July 14, 20 I 0. 
1 Interview No. I 55 conducted by DOE in 20 I 0. 

16 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Subarea HSA-58 October 20 I 2 

hy the reaction of the NaK with the water, hut it sure got our attention j(n- the 
remainder ofthe test program' The DeSotoj(Jiks wrote up the reports. 
For safc'tV pll!poses, the reactor was located in a hig steel ruhe lHtV down at the 
hottom and controlled hy long rods going do\\'11 to the reactor reflector controls. 
We fwd an air-hlast heat exchanger on the outside of the huilding to get rid of 
excess heat. You had to load the .fitel, seal the reactor, and then load the liquid 
metct! NaK. There were many steps to hcj(JIIm1·ed 

The only radiation exposure would he coming through the shielding -it \\'ozt!d not 
he airhome, hut \n' had people coming through aud monitoring us to ensure ll'C 

hadn't hccn exposed I H'({S IW\'Cr im•oh•ed in the disassemhlv oj'the SI:R ... 

The higgest dispos(t/ prohlem we had was gcf/ing rid of contaminated NaK 
coolant. For each test you had to drain and re~ji/1, .\O there \\'as a lot o/NaK you 
had to get rid of. You H·ould \H't the NaK with stcnm and it would "hiss" a little 
hit and then i! Hould he gone. Thev did this on t/;c ou!.,ide o/thc test huildings. 

For the hardlVarc ti/1/t 1vas contaminated, we would l:trn it m·er to a group ofguys 
that had a "sodium hum pit". A fi·iend of mini' \i'ho \\·orked on the sodium 
component, QSU, learned that things can happen ll'hen mixing steam with 
alkaline metals. You can drain the sodium out. Inti there is still hardware 
contaminated wit!: sodium that you have to clean IIJJ and what do you do with 
that:; I ne1•er huried or hauled anything to the sodium hum pit. 

The SNAP Program vvas a very fctst-moving project. My principle job was to run 
and evaluate the engineering design o(' the integrated sysrcm so I got invoh·ed in 
designing the !mil ding to accommodate .fitture SNAP tests. I went .fi'om heing a 
Test Engineer on the SER to a Supervisor o(non-nuclear testing in Building 32. " 1 

Radiological Incident Reports: There have been several incidents associated with Building 
40 I 0 that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of only the 
incident reports that resulted or may have resulted in releases to the environment are provided 
following the table. when available. Summaries of all available incident reports are provided in 
Attachment A. 

Building 4010 Incident Report Summary 

Incident File Date of Location of 
Name Incident Incident 

i\0598 4/3011961 SER BLDG 10 

A0277 11111964 SNAP-8 CORE 

J\.0349 I 011911965 HIGH BAY 

1 Interview No. 427 conducted by DOE in 20 I 0. 

Isotopes 

MFP 

ACP 
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I CONTMvliNATION OF 13LDCi. 

• On April 30. 1961. an unknown incident occurred in Building 40 I 0. Incident Report 
A0598 referenced the April incident when it indicated that the processing or samples 
fi·om the incident would be delayed. The report states that three of the live samples 
resulting from the recent SER incident will be delayed due to a backlog of analyses f()r 
the gamma spectrometer. The three samples fix which analysis was delayed \vere the 
... coolie haf smear. the smear of the upper grid plate. and the metallic fragments scraped 
from the core:· Analysis oftwo samples following the incident was completed. The first 
sample was composed or dust removed from the constant air monitor filter. The air 
monitor had been operating inside the reactor at the time of the incident. The second 
sample consisted of smears taken of the interior sides of the reactor belmv the core. The 
following radioisotopes were found in both samples: cesium-137 (Cs-137). antimony-124 
(Sb-124). cobalt-60 (Cp-60). scandium-46 (Sc-46). manganese-54 (Mn-54). strontium-90 
(Sr-90). and yttrium-90 (Y -90). The air filter dust sample had a total activity of 2.20 x 
I 0 1 microcuries per gram (uC/gm) and the smears below the core had a total activity of 
1.23 x I o· 1 uC (no units or weight \Vere included since this was considered a surface 
sample) (Incident Report A0598). 1 

• On January I. 1964. mixed fission product was released to the cover gas and sodium 
potassium (NaK) coolant as a result of cladding n1ilurc of SNAP 8 reactor fuel (Incident 
Report A0277)."2 A .. substantial release of fission products due to cladding failure 
occur[ed] in about 80% of the fuel rods during the reactor's extended endurance run:·' 
The uranium-zirconium fuel swelled stretching the cladding beyond its ductility limit. 
This caused cracks in the cladding that allowed fission products to diffuse into the NaK. 
There was no melting of the fuel or cladding and all fission products were completely 
contained within the reactor system.4

·
5 

• A 2008 RFI report lists a July 5. 1961 and a June II. 1964 incident related to Building 
40 I 0. The details of these incidents arc unclear at this time. The documents referenced 
f()r this information in the Rrl have been reviewed and do not suggest radiological 
incidents on these two dates. A review of Boeing's Radiological Incident Database does 
not include any incidents on these dates. It is unclear if the statements in the RFI are 
accurate. If any additional information comes to light regarding these possible incidents, 
this technical memorandum will be updated.6 

1 Internal Correspondence from Copeland, A.A. to Carpenter G.D., Atomics International, Re: Status Report on 
Analysis of Samples Resultingfrom the Incident at SER in April, 1961, June 27, 1961. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o{ Area IV Santa Susana Field 
Laboratorv. Ventura Countv. California, Volume 2 - Area IV Site Summaries, May 2005, p. L-2. 
3 Zwctzig, G.B .. Survev of Fission- and Corrosion-Product Actil·itv in Sodium- or NaK-Cooled Reacton, Al-AEC
MEM0-12790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, p. 
10. 
4 Oldenkamp, R.D. and Mills, J.C., Nuclear Operations at Rocf...·we/1 's Santa Susana Field Laboratmy A Factual 
Penpectil'e, NOOI EROOOOJ7, Rockwell International, December 20, I 989, p. 86. 
5 S8ER Fuel Failures, Unknown Author, October 5 1999. HDMSp01708835. 
6 Group 5 Central Portion of Areas ill and IV RCRA Facilitv ln\'estigation Report. Santa Susana Field 
Laboratmy, Ventura County, California, Volume Vlll- RFJ Site Reports, Appendix P, United States Department o{ 
EncrA_rv Leach Fields 2, CH2M Hill, Draft in Progress November 2008, p. Table P.2- I. 
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• In addition to the incident rep011s. two leaks in cooling lines are known to have occurred. 
One leak occurred in the shield cooling water lines under the vault floor and another leak 
was identified in the reactor containment vessel cooling lines in the earth near the concrete 
shield. Both leaks were repaired. and no extensive decontamination was found to he 
required or performed. 1 These leaks may have promoted the release oftritium.2 Building 
401 0 has been identified as the source of tritium in a neighboring groundwater well.' 

• An additional. though unlikely. potential for release of tritium to surface \\ater occurred 
upon removal of the S8ER reactor shield fi·om the ground. for disposal as radioactive 
waste. The concrete shield was excavated and removed on February 16. 1978. and stored 
outside. presumably on a paved storage area. at the Radioactive Materials Handling 
Facility (RMHF). On or before May 22. 1978. the shield \'>as reportedly thoroughly 
wrapped in plastic sheeting. isolating it from the environment. During the time it was 
exposed. rain tell on the shield and could have e:-.:tracted a small amount of tritium li·om 
the concrete. Rainf~1ll runoff fl·om the RMHF is C<Jllected in a sump and pumped to 
surf~1ce drainage. which ultimately llows to Rocketdyne Retention Pond R-2A located in 
Area 11.-1 ' 6 

• On May 18. 1965. a NaK lire occurred in the reac:c)r pit in Building 40 I 0. The fire was 
extinguished by placing the cover on the reactor pit and flooding it with argon. No 
personal injury or property damage was reported tn be sustained. 7 

Current Usc: Demolished in 1978.s No structures rcnK:in at the building site and the area is 
paved over for use as a parking lot. A 1979 decommissioning report discusses excavation of 
Building 40 I 0, but does not provide any excavation dimensions.9 No other excavation 
information has been located. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

1 Stelle, A.M., S8ER Facilities Decommissioning Final Report, ESG-DOE-13237. Rockwell International. Atomics 
International Division. Energy Systems Group. February 28. 1979, pgs_ 13. 15-1 6_ 
2 Tuttle. R.J. Tritium Production and Release to Groundwater at SSFL. Rockwell International, Rocketdyne 
Division, September 25, 1992, pgs 61-62. 
3 The Boeing Company, Rocketdyne Environmental Alfairs. Building 4010 SNAP-8 Experimental Reactor. 
february I 0, 2000. pgs. 1-2. 
4 Tuttle, R.J_ Tritium Production and Release to Groundwater at SSFL, Rockwell International, Rocketdyne 
Division, September 25, 1992, pgs. 61-62. 
5 MWH Americas, Inc., Standardized Risk Assessment Methodolo;,ry (SRAM) Work Plan, Santa Susana Field 
Laboratory, Ventura County, California, Revision 2 Final, September 2005, pgs. Table 1-3, Table 1-4, Figure 1-5_ 
6 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area JV Santa Susana Field 
Laboratory, Ventura County, California, Volume 1 Methodology, May 2005, p. 3-13. 
7 Internal Correspondence from Wilmes, R. to Lang. J.. Atomics International, a Division of North American 
Aviation, Inc., Reference: Monthly Progress Report/or industrial Hygiene and Safety, Santa Susana, Period Ended 
May 29, 1965, dated June 2, 1965, p. 3. 
8 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area JV Santa Susana Field 
Laboratory, Ventura Coun(y, California, Volume 1 ~·Methodology, May 2005, pgs. 2-5-2-6, 2-9. 
9 Stelle, A.M., S8ER Facilities Decommissioning Final Report, ESG-DOE-13237, Rockwell International, Atomics 
International Division, Energy Systems Group, February 28, 1979, p. 46. 
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• Decontamination Limits. Cluide limits were established fiJr decontamination of the 
Building 40 I 0 area. The objective \Vas to leave all decontaminated areas at radiation 
levels as low as practicable, hut in all cases to levels below 0.1 millirad per hour 
(mrad/hr) at I centimeter for total beta-gamma em miters. I 00 disintegrations per minute 
per I 00 square centimeters ( dpm/ I 00 cm2

) for removable beta-gamma cmm ittcrs. I 00 
dpm/1 00 cm2 for total alpha emmiters. and 20 dpm/1 00 cm2 for removable alpha emitters. 
Activated soil was to be removed as ncar as practicable to the natural background levels. 
but in all cases to less than I 00 picocurics per gram (pCi/g) gross detectable beta 

. . I o 1 act1 v1ty. -. 

• 1978 Atomics International Radiological Survey. In 1978. Atomics International 
conducted a radiological survey following decontamination and demolition. The survey 
included 200 smears for removable contamination along smooth surt~1ccs (concrete, 
piping. and steel surfaces). a walk-through survey of surface contamination. soil 
sampling. concrete sampling. and water sampling. No smears were found to exceed 50 
dpm/1 00 cm2

, including smears of the drains lines to the current sewer and to the 
previous leach 1icld. Alpha contamination was not expected and none was detected. In a 
complete walk-through survey that included drain lines, the maximum surface 
contamination detected was 0.05 mrad/hr \vith an average background of 0.04 mrad/hr. 
All readings were below the 0.1 mrad/hr limit. Prior to backfilling. concrete samples 
were taken from a portion of the equipment vault wall. All samples were less than 50 
pCi/g gross beta and all clean sampled concrete \Vas used as backfill for ditch repair 
between Area I and Area II. Soil samples were collected after backfilling was complete. 
All samples were less than 50 pCi/g gross beta. During dismantling of the sump drain 
system and vessel pit water samples were collected. No samples exceeded 4.5 x I o-s 
microcuries per cubic centimeter (~tCi/cc), below the limits of 3.0 x 1 o-7 ~Ci/cc for Sr-90. 
All results were below clean up guide limits (see above) for Building 4010 in 1978.45 

• 1979 Ar·gonne National Laboratory Radiological Survey. In September 1979, 
Argonne National Laboratory conducted a radiological survey tor post remedial 
assessment of the Building 40 I 0 site to ensure that it met unrestricted release criteria. 
The building site consisted of an asphalt-paved parking lot at the time. A walkover 
survey indicated some elevated readings on the asphalt ranging from 15 to 30 
microroentgens per hour (~R/hr) with a natural background ranging from 9 to 15 ~R/hr. 
Further investigation suggested these readings were a result of radioactive materials 
stored on the hill east of the Radioactive Materials Handling Facility. Soil borings 
through the asphalt did not detect any uranium-235 (U-235) or uranium-238 (U-238). 
Other radionuclides including: cesium-137 (Cs-137). thorium-232 (Th-232), radium-226 

1 Stelle, A.M., Facilities Dismantling Plan for Building I 0 (S8ER), N704FDP990005, Rockwell International, 
September 1976, p. 3. 
2 Stelle. A.M .. S8ER Facilities Decommissioning Final Report, ESC-DOE-i3237, Rockwell International, Atomics 
International Division, Energy Systems Group, February 28, 1979, p. 20. 
3 Wynveen, R.A. et al., interim Post Remedial Action Survey Report for Svstems for Nuclear Auxiliary Power-8 
(SNAP-8) E\perimental Reactor Facilitv (Building 010), Santa Susana Fic!d Laboratory, Rockwell international, 
Canoga Park, California, Argonne National Laboratory, May 1983, p.2. 
4 Wallace, J.H., Radiological Survey Results- Release to Unrestricted Usc, Building OiO at SSFL, N704Ti99004i, 
Rockwell International, Atomics International Division, August 28, 1978, pgs. 6-7. 
5 Stelle, A.M., S8ER Facilities Decommissioning Final Report, ESC-DOE-i3237, Rockwell International, Atomics 
International Division, Energy Systems Group, February 28, 1979, pgs. 33-34. 
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(Ra-226). and cobalt-60 (Co-60) were identified below clean up guide limits (see above) 
for Building 40 I 0 in 1979. 1 

• 1979 and 1981 Post Remedial Assessment. In November 1979 and October 1981. 
Argonne National Laboratory conducted radiological measurements for post remedial 
assessment of the Building 40 I 0 site. The building site consisted of an asphalt-paved 
parking lot. Soil sampling analysis in 1979 found Co-60 contamination, primarily in the 
southwest quadrant of the building site. The maximum Co-60 level detected was 48.0 
picocurics per gram (pCi/g). which \\as below the U.S. Department of Energy (DOE) 
criteria level of I 00 pCi/g gross beta activity in 1979.=' 

• 1982 Release for Unrestricted Usc. The Building 4010 site \vas released for 
unrestricted usc by the DOE in December 1982.3 ~ 

Radiological Usc Authorizations: Usc Authorization No. 18 pertained to radiography in 
Building 40 I 0.4 Use Authorization No. I II pertained to the decontamination and disposition of 
Building 40 I 0. 5 The research team found no other Usc Authori~:ations pertaining to Building 
4010. 

Former Radiological Burial or Disposal Locations: Radioactive waste produced by the test 
reactor was reported as quite small and. as a result. major waste collection or processing systems 
were not provided for the facility. Small tanks were provided for storage of liquid or gaseous 
wa:;tcs that might have been radioactive.(' The research team found no other information 
regarding the small tanks. 

Aerial Photographs: Building 40 I 0 was first identified on a 1959 aerial photograph. Aerial 
photographs tl·om 1965 and 1967 indicate an access road and disturbed ground north of Building 
40 I 0 in Subarea HSA-7. In 1967. the southwest portion of the disturbed ground area. north of 
and between Buildings 4013 and 4019. contains possible liquid waste. By 1972 the disturbed 
ground is re-vegetated. but ground scarring continues to be noted in aerial photographs through 
2005 where the area becomes the subject of earth moving activity. A 1967 aerial photograph 
indicates that drainage flows southwest from an open storage (OS) area identified as OS-2 in 
Subarea HSA-7 toward Building 40 I 0. In 1978. Building 40 I 0 is no longer present, but a 
drainage pathway is noted flowing north from the former Building 40 I 0 area to a liquid-filled 
impoundment. denoted IM-4, in Subarea HSA-7. In 1980, the drainage pathway to IM-4 is still 
visible and includes a pipeline. but the impoundment is dry. In 1988. a structure containing 
cooling fans (Building 471 0) was identified near the former location of Building 40 I 0. In 1995. 

1 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment o{ Area IV Santa Susana Field 
Laboratory, Ventura County. California, Volume 2 Area IV Site Summaries, May 2005, p. L-4. 
c Wynveen. R.A. et a!., Interim Post Remedial Action Sun•ev Report for Svstems for Nuclear Auxiliary Power-8 
(SNAP-8) Experimental Reactor Facility (Building 010), Santa Susana Field Lahorat01y. Rockwell International. 
Canoga Park. Calij(m1ia. Argonne National Laboratory, May 1983, pgs. 1-4. 
3 The Boeing Company, Rocketdyne Environmental Affairs, Building 4010 SNAP-8 Experimental Reactor. 
February I 0, 2000, pgs. 1-2. 
4 Radiation Safety Records Management System Index, The Boeing Company. Reviewed November 8, 20 I 0. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Cozmtv, California. Volume 2 --Area IV Site Summaries, May 2005, pgs. L-2, L-5. 
6 Stelle, A.M., S8ER Facilftics o"ecommissioning Final Report. ESG-DOE-13237, Rockwell International, Atomics 
International Division, Energy Systems Group, February 28, 1979, pgs. 13, 15-16. 
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a stain is visible near the southeast corner of the cooling nllls. lh 2005. the cooling nms had 
been removed and the stain \\as no longer visible. 1 

Radionuclides of Concern: The SNAP reactors were uranium-zirconium hydride reactors that 
used fully enriched uranium dispersed in fuel rods containing zirconium hydride. Radionuclides 
resulting from reactor operations in Building 40 I 0 include: antimony-125 (Sb-125). americium-
241 (Am-241 ). cesium isotopes (Cs-134. Cs-137) cobalt-60 (Co-60). europium isotopes (Eu-
152. Eu-154). isotopes of plutonium (Pu-238, Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). 
tritiated titanium (H-3). and natural and enriched uranium (U-234. U-235. U-238).:> '-l All 
radionuclidcs of concern listed arc included for analysis in the August 2009 Fin({/ Field 
Sampling Plan, Rmliologiml Background Study, Santa Susana Field Lahorotorv (August 2009 
Field Sampling Plan). Beryllium- I 0 (Be-l 0) is a potential radionuclide of concern at Building 
40 I 0 because bery II ium reflectors were used in the SNAP reactor. Be-l 0 is not anticipated to be 
found at high concentrations and the decision to sample for Be-l 0 is being further evaluated. 
Table 3.3 presents a summary of radiological contaminants of concern. 

Fission- and corrosion-product releases associated with a cladding f~1ilurc in the S8ER that do not 
meet the criteria for analysis based on the August 2009 Field Sampling Plan include: argon-39 
(Ar-39). barium-140 (Ba-140). cerium isotopes (Ce-141. Ce-144). cobalt-58 (Co-58). iodine 
isotopes (1-131. 1-132). iron-59 (fc-59). lanthanum-140 (La-140). manganese isotopes (Mn-54. 
Mn-56). niobium-95 (Nb-95). rubidium-86 (Rb-86). ruthenium isotopes (Ru-1 03. Ru-1 06). 
rhodium-106 (Rh-106). strontium-89 (Sr-89). tellurium-132 (Te-132). xcnon-135 (Xe-135). and 
zirconium-95 (Zr-95)." 

Drainage Pathways: Groundwater drainage for the entire vault complex was provided by a sub
foundation system consisting of circuits ofpcrforated metal pipe surrounded by a gravel fill. The 
system drained into a pipcwell sump located to the east of the building where the intercepted 
groundwater could be monitored. The water was then either pumped into a tank for controlled 
disposal if radioactive contamination was detected, or discharged to the site surface drainage 
system if no contamination was found.6 The north end of Building 40 I 0 is located near the 
surface drainage divide for the area. North of the drainage divide water drains northerly to Simi 
Valley. The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retention reservoirs. which are part of the SSfL industrial eftluent control system. Liquid 
effluent discharge from the final retention pond into the Bell Canyon drainage occurs only after 

1 Kartman, A.S., Aerial Photo~raphic Analvsis o/ Santa Susana Field Laboratorv Area IV. Ventura Count\'. 
CalijiJrnia. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
c Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o/ Area IV Santa Susana Field 
Laboratorv. Ventura County, California. Volume I Methodology, May 2005, pgs. 2-6, 2-9. 
1 Zwctzig, G.B., Survey o/Fission- and Corrosion-Product Activitv in Sodium- or NaK-Cooled Reacton, A/-AEC
MEM0-12790, Atomics International, a Division ofNorth American Rockwell Corporation. February 28, 1969, pgs. 
5, 10. 
4 DOE/EPA Joint Interview 8, July 2010. 
5 Zwetzig, G.B., Sun·ey of Fission- and Corrosion-Product Activitv in Sodium- or NaK-Coolcd Reactors. AI-AEC
MEMO-I2790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, pgs. 
5, 10. 
6 Stelle, A.M., S8ER Facilities Decommissioning Final Report, ESG-DOE-13237, Rockwell International, Atomics 
International Division, Energy Systems Group, February 28, 1979, pgs. II, 13. 
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controlled effluent holdup and sampling. 1 2 Aerial photographs from 1957 to 2005 indicate that 
drainage followed 1 i 11 Street to the south and continued to impoundments in Areas III and IV. 
The Area IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 

Street Drainage in this technical memorandum.' The I i 11 Street Drainage is discussed later in 
this section. 

Radiological Contamination Potential: Class I because of the f(mner use of Building 40 I 0. 

Recommended Locations for Sediment/Soil Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference f()r the following recommendations. 

Extensive soil sampling is recommended in the Building 4010 area. As discussed above. there 
were sev~ral radiological incidents at Building 40 I 0 and documented evidence of radiological 
releases. Significa:1t inf(Jrmation is lacking regarding the eA.cavation activities at Building 40 I 0. 
In addition. previous characterization studies f()r the Building 40 I 0 area were f()Cused on 
delineating the extent of contamination to standards that were applicable at the time. Previous 
characterization studies for the Building 40 I 0 area \\TIT fxused on delineating the extent of 
cont:1:rination to standards that were applicable at the time <:md not to the standard required by 
the December 20 I 0 Administrative Order on Consent. Thercf()re. additional characterization is 
recommended for the Building 40 I 0 area. This includes the following Building 40 I 0 areas and 
appurtenances: 

• Former vault locations in the southern portion of the Building 4010 f(1otprint. Leaks in 
the reactor and shield cooling lines may have lett residual contamination in the area. 

• rormer radioactive gas holdup tank location exterior and northeast of the Building 40 I 0 
footprint. The known radioactive waste holdup tank may have left residual 
contamination in the area. 

• Fonner septic tank location presumably located west ofthe Building 4010 footprint. If 
radioactive materials were released into the septic system. residual contamination may 
exist in the materials surrounding the f(mner septic tank. 

• rormer leach field located west of the Building 40 I 0 footprint. If radioactive materials 
were released into the septic system. residual contamination exist in the materials 
surrounding the former leach field. 

• rormcr pipewell sump located east of the Building 40 I 0 footprint. Groundwater for the 
entire Building 40 I 0 vault complex drained into a pipewell sump where it could be 

1 Chapman, J. A., Radiological Survey of Buildings T019 and TOll; An Area Northwest of T059, TOJ9, TOlJ, and 
TOJ2; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
c Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
1 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratmy Area IV, Ventura Countv. 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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monitored. Leaks in the reactor and shield cooling lines may have left residual 
contamination in the area. 

• Former UST located at north corner of the Building 40 I 0 footprint. It is possible that this 
tank contained radioactive material and left residual contamination in the area. 

• Sewer lines located north and west of the Building 40 I 0 footprint. If radioactive 
materials were released into the sewer system. residual contamination may exist in the 
materials inside and surrounding the sewer lines. 

• Drainage area east of Building 40 I 0 depicted in aerial photograph fl·om OS-2 in Subarea 
IISA-7 to former Building 40 I 0 location. If radioactive materials were released from 
OS-2 and drained into the Building 40 I 0 area. residual contamination may exist to the 
east ofthe building. 

• Drainage pathways associated \\ ith the Building 40 I 0 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.1.2 Building 4012 Area 

Site Description: The Building 4012 area comprises Building 4012. Electrical Substation 4 713. and 
the land surrounding these buildings located on B Street. Building 4012 was constructed in 1962 as 
the Systems for Nuclear Auxiliary Pmver (SNAP) Critical Test Facility. 12 Figures 2.1.2a through 
2.1.2b provide a current photograph and the best available building-specific drawing(s) that the 
research team could find. Building 4228. the Sodium Component Test Installation (SCTI) Powei· 
Pak facility. was built on top of Building 4012 and is discussed elsewhere in this section. 
Building 4012 was located near the northern property line of Area IV. The terrain near the 
northern property line becomes very rugged and there is a 40-foot drop in elevation.3 No as-built 
drawings were located for Building 4012. Plate I presents a summary of all identified features 
for this site. 

Building Features: The Building 4012 complex originally consisted of two sections connected by 
an enclosed walkway measuring 34 teet long by 6 feet wide. The southern portion of the building 
was a prefabricated. steel-framed structure on a concrete slab floor and measured 42 feet long by 28 
feet wide. This building included an operations and control room. The northern portion of the 
building was a concrete structure on concrete floor slabs and measured 46 feet long by 28 teet wide. 
This building contained a 20 foot long by 20 foot wide critical cell and a 26 foot long by 18 foot wide 
equipment room.4

· r.2.3 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv, California, Volume 2 Area IV Site Summaries. May 2005. p. L-7. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Chapman, J. A., Radiological Survey of Buildings T019 and T013; An Area Northwest of T059, T019, TOIJ, and 
T012; And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010, Rockwell International, Rocketdyne 
Division. August 26, 1988, p. I 0. 
4 Pascolla, A.L., Decontamination and Decommissioning of Building T012, ETEC No. 012-AR-0001, Boeing North 
American Inc., Rocketdyne Division, May 8, 1997, pgs. 3, 8. 
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The critical cell (Room II 0) was used to test SNAP critical assemblies. The room was scaled 
with steel-lined. 4-foot thick concrete walls with a 111-inch steel liner and a mat-type concrete 
foundation. 4 The fuel storage and equipment room (Room I 09) was located adjacent to the 
critical cell. The room was divided by a 20-inch thick concrete shield wall containing I percent 
boron by weight. Embedded in the wall were I I 0 cadmium-plated fuel storage tubes arranged 5 
tubes high and 22 tubes wide.-;c, 

Liquid \\ astes were stored in a low-level radioactive storage tank ted by the sink. shower and 
floor drai:1 in the change room. Water used in [water] immersion [critical] experiments was also 
dumped i:1to the low-level storage tank. The Health and Sa!Cty Division was responsible for 
disposition of the storage tank contents. 7 The low-level radioactive storage tank is presumably 
the same radioactive liquid waste holdup tank located outside the change room (Room I 04).x 
This radiclactive waste retention tank was sampled and removed in 1973.

9 1° Figure 2.1.2b 
provides an original floo:- plan of Building 4012. 

Building 4012 had a restroom and a sanitary sewer line is identified at the south end of Building 
4012. 111

-' 

Former Usc(s): Building 4012 \Vas a SNAP Critical Test Facility. Operations began in 1962 
with experiments using three SNAP critical assemblies (SCA-4/\. SCA-4B. and SCA-5). Clad 
reactor fuel elements (U-ZrH) were stored in the fuel storage tubes located in Room I 09. The 
SNAP critical experiments continued intermittently through 1968. \\hen the fuel was shipped to 
the Source and Special Nuclear Material Storage Vault (Building 4064) and the facility was 
placed in stand-by mode. Additional critical experiments for the NASA-sponsored Heavy Metal 
Reflected Fast Spectrum Reactor (HMRFSR) project occurred from 1970 to 1972. In 1979. the 
concrete portion ofthc facility was modified for usc by Energy Technology Engineering Center 
(ETEC) Quality Assurance in performance of x-ray machine and source radiography. The major 

1 Oliver, B.M .. Final Radiologicul SwYeV Reportfiw Building TOI2.ETEC No. 012-AR-0002, Energy Technology 
Engineering Center, June 14. 1996, p. 7. 
2 Santa Susana Area IV. Atomics International/Energy Systems G:·oup Planning Maps. March 1962-Novembcr 
1992. 
1 

Ashley. R.L. ct al.. Evaluation ofthe Atomics lntemat'onal Nucl,w- Development Field Lahoratorv as a Location 
.fi1r Reactor Facilities. NAA-SR-7 300, Atomics International, May 25. 1962, pgs. \' -8 -V-I 0. 
4 Vitkus. T.J. and l'viOiion. J .R., Verification Sun·cv of' Building TO 12 Santa Susana Field Lahoratorv. Rockwell 
International. Ventura Count]•, California. Oak Ridge Institute for Science and Education, October 1996, p. 3. 
5 Pasco I Ia. A.L., Decontamination and Decommissioning a/Building T0/2, ETEC No. 012-AR-0001, Boeing North 
American Inc., Rocketdyne Division. May 8, 1997, pgs. 3, 8. 
6 Federal Register Vol. 62, No. 195, Certification o/ the Radiological Condition o/ Building TOll at the Energv 
Technology Engineering Center Ncar Chatsworth, Ca/ifimJia, U.S. Department of Energy, Office of Environmental 
Restoration. October 8, 1997. pgs. 52528-52529. 
7 Gavigan, F. X. ct al., Reactor Safetv Survev Report, SNAP Critical Assembly -5 (SCA-5). Building 0/2, February 
23, 1965.pgs. 10-11. 
x Unknown Author, Facilitv information, Building No. 012. Unknown Date, IIDMSPOO 18280 II. 
"Internal Correspondence from Heine, W.F. to Remley, M.E .. North American Rockwell, Reference: Operational 
Safety and Waste Management Unit Weeklv Highlights - Week Ending May 5, 197 3. May II, 1973, p. 2. 
10 Begley, F.E., Radiation Survey of Building 012, SCfl Cogeneration Project, Rockwell International, Rocketdyne 
Division, May 30, 1985, p. 3. 
11 Technical Site Information. Energy Technology Engineering Center (ETEC), GEN-A T-002 7. Revision B, 
Rockwell International Corporation, August 1993, p. b-30. 
12 Santa Susana Field Laboratmy Site Development Plan, E·dsting Development. Sanitary Sewage System, Rockwell 
International Corporation, Unknown date, HDMSE00688360. 
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modification involved removal of four fuel storage tubes and enclosure of the fuel storage room 
to serve as a radiographic darkroom. This use was terminated in 1992 and all radioactive sources 
were transferred to the Radioactive Material Handling Facility (RMHF) for storage. 1 

Decontamination and decommissioning was performed in two phases. In 1986. the unattached 
operations and control building and the connecting walkway that were considered part of the 
Building 4012 complex were demolished in order to build the SCTI Power Pak section of the 
Co-Generation Project. The remaining concrete vault portion of the faci I ity (Room 1 09 and 1 1 0) 
served as a structural support foundation for the Co-Generation Unit. Final decontamination and 
decommissioning ofthe remaining portion ofthe building was performed from Februar) through 
June 1995.c 1 

Information from lntcnicwccs: A number of t(mner employees were interviewed about their 
experience at the Santa Susana Field Laboratory. Two remembered specific information about 
Building 4012. An excerpt fl·om this interview is included bekm. 

Interviewee I 07 was an engineer at Atomics International fl·om 1961 to 1973 and worked on the 
SNAP 2. SNAP I 0/1 OA. and S8ER programs. The {()!lowing excerpts were pulled 1f·om the 
interview. 

"]was (Ill alternate engineer in the Building 12 criticalfacilitv, where all of the 
fi·ee plutonium in the world was located at one point. "4 

Interviewee 255 was an atomic reactor inspector and x-ray technician at the Santa Susana Field 
Laboratory from 1967 to 1985. The t()llowing excerpts were pulled fl·om the interview. 

"Building 4012 was a reactor building that had some radiation in it at one time. 
it was cleaned up and we used itfhr an x-ray lah in later years when 1 was an x
ray technician. l1ze walls in Building 4012 were 3feet thick. 1/1 was going to be 
x-raying in Building 4012 with co halt or a 350 KV x-ray machine, 1 had to call 
security first so they would adjust the radiation monitors that were across the 
road and down the hill. "5 

Radiological Incident Reports: None found. 

Cunent Use: Demolished in 2003.6 Based on available information. the dimensions of the 
excavation made during building demolition are unknown. 

1 Pasco II a, A.L .. Decontamination and Decommissioning of Building TO 12, ETEC No. 0 /2-A R-000 I, Boeing North 
American Inc., Rocketdyne Division, May 8, 1997. pgs. 3-4, 10-11. 
2 Pasco I Ia, A.L., Decontamination and Decommissioning of Building TOll, ETEC No. 0/2-AR-000 I, Boeing North 
American Inc .. Rocketdyne Division, May 8, 1997, pgs. 3-4, 10-11. 
1 Federal Register Vol. 62, No. 195. Certification ol the Radiological Condition ol Building TO 12 at the Energy 
Technology Engineering Center Near Chatsworth, Calijhrnia, U.S. Department of Energy, Office of Environmental 
Restoration, October 8, 1997. p. 52529. 
"Interview No.8 conducted by DOE and EPA on July 14,2010. 
5 Interview No. 255 conducted by DOE and EPA Joint Interview on July 9, 2010. 
6 The Boeing Company, Rocketdyne Propulsion & Power, Site Environmental Reportfor Calendar Year 2003 DOE 
Operations at The Boeing Company Rocketdvne Propulsion & Power, RD04-/70, September 2004, p. 5-13. 
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Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• 1973 Building Decontamination and 1979 Radiation Survey. Building 4012 was 
decontaminated and surveyed during the period March through May 1973. Fixed 
contamination was painted over with an eggshell-colored paint and stenciled ""Caution 
Fixed Alpha Radioactive Material." The holdup tank was also removed in 1973. In 
1979. a follow-up radiation survey was performed identifying areas with alpha activity at 
or below the limit for uranium. 1 

• 1985 Rocketdyne Radiological Su.-vey. In 1985. a comprehensive radiological survey 
indicated the presence ofalpha contamination in both Rooms 109 and 110 ofthe concrete 
vault. The equipment area of Room I 09 exhibikd alpha contamination at the entrance 
door (840-1.400 disintegrations per minute per I 00 square centimeters (dpm/1 00 em~)). 
overhead light fixtures (2.800 dpm/1 00 em\ air conditioning duct (840-2.800 dpm/1 00 
em\ radioactive exhaust duct ( 4.200 dpm/ I 00 em\ and steel door fi·ame between 
Rooms I 09 and I I 0 (I. 960 dpm/ I 00 em\ Spot checks of the concrete floor surf~1ce 
under the Jloor tile revealed contamination levels of I ,400-2.800 dpm/1 00 cm2

). All of 
these are below the allowable limit for surface contamination. which is 5.000 dpm/1 00 
em\ Survey of the fuel storage area of Room I 09 revealed contamination of the 
concrete floor (up to 6.500 dpm/1 00 em\ Survey of the fuel storage tubes indicated 
contamination levels up to 6.000 dpm/1 00 em=') at the entrance of the tubes. Eight 
contaminated fuel storage tubes were identified and removed. The walls. ceiling. and 
floor of the critical cell (Room II 0) were covered with paint. which prevented 
meaningful alpha surveying. However. the walls were stencil painted ''CAUTION. 
FIXED ALPHA RADIOACTIVE MATERIAL." Contamination was indicated on the 
light fixtures (2,800 dpm/1 00 cm2) and electrical boxes 280-840 dpm/1 00 cri1\ To allow 
the release of Building 4012. radioactive materials and hazards were removed from the 
building.2 

• 1996 Rockwell Final Radiological Survey. Rockweii/Rocketdyne performed a final 
radiological survey in 1996. Survey results indicated that Building 4012 was suitable for 
release without radiological restrictions in 1996.3 Acceptable contamination limits and 
gamma exposure rates for releasing a facility for unrestricted use are prescribed in the 
U.S. Department of Energy (DOE), the U.S. Nuclear Regulatory Commission (NRC). 
and the State of California guidelines. The lowest. most conservative limits were chosen 
from these guidelines and incorporated into the final survey criteria for Building 4012. 
The surface contamination limits for alpha and beta were excerpted from DOE Order 
5400.5 and NRC Regulatory Guide 1.86 (see table below). The ambient gamma 
exposure rate limits at l meter were excerpted from an NRC Dismantling Order because 

1 Pascolla, A.L., Decontamination and Decommissioning oj'Building 7'012. ETEC No. 012-AR-0001, Boeing North 
American Inc., Rocketdyne Division, May 8, 1997, pgs. 3-4, 10-11. 
2 Pascolla, A.L., Decontamination and Decommissioning oj'Building 7'012. ETEC No. 012-AR-0001, Boeing North 
American Inc., Rocketdyne Division, May 8, 1997, pgs. 3-4, 10-11. 
3 Federal Register Vol. 62, No. 195, Certification ol the Radiological Condition ol Building 7'012 at the Energy 
Technology Engineering Center Near Chatsworth, California, U.S. Department of Energy, Office of Environmental 
Restoration, October 8, 1997, p. 52529. 
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at 5 microroentgens per hour (~tR/hr) it was more conservative than the DOE value of 20 
~tR/hr. and more consistent with as low as reasonably achievable principles. 1 2 

Surface Contamination Guidelines from 
DOE Order 5400.5 (1990) and NRC Regulatory Guide 1.86 (1974) 

Allowable Total Residual Surface Contamination (dpm/100 cm2
) 

Radionuclides Average Maximum Removable 
Transuranics. Ra-226, Ra-228. Th-230. 100 300 20 
Th-228. Pa-211. Ac-227.1-125. and 1-129 
Th-Natural. Th-232. Sr-90. Ra-223. Ra- 1.000 3.000 200 
224. U-2:12. 1-126. 1-131. and 1-133 
U-Natural. U-235, U-238. and associated 5.000u 15.000u I.OOOu 
decay products 

Beta-gamma emitters (radionuclides with :'i.OOOfl-y 15.0000-y I.OOOfl-y 
decay modes other than alpha emission or 
spontaneous fission) except Sr-90 and 
others noted above 

External Gamma Radiation 
The average level of gamma radiation inside a building or habitable structure on a site that 
radiological restriction on its use shall not exceed the background level by more than 20 ftR/h. 
Source lJ S 1\tomu..: Lnerg} (ommJssJon (110\\ NRl) Rq;ulaton (JLIIlk 1 X6. Iermmallon ol Operatmg I.JCl'TlSl'S lor 
Nuclear RL·actors. June 1'17-1. p I S(,.'i 

l I S Department or Fnerg' Order 5-100 5. Radratron Protect ron or th,· I' ubi ic and the Fm rronment. Fcbr uaf\ X. 1990. 
p IV-11 

has no 

• 1996 ORISE Vedfication Survey. In July 1996. the Oak Ridge Institute for Science and 
Education (ORISE) performed a verification survey of Building 40 I 2. ORISE's finding 
support Rockwell's final status survey that the radiological conditions of Building 4012 
met DOE guidelines for unrestricted release in 1996. Residual radioactive material 
guidelines from DOE Order 5400.5 are summarized in Table I above. The DOE's 
exposure rate guideline is 20 microroentgens per hour (11R/h) above background; 
however. Rockwell elected to usc a more restrictive guideline of 5 ~tR/h above 
background level. The total alpha surface activity ranged from less than 34 to 170 
dpm/1 00cm2 in soil. The total beta surface activity ranged from less than 230 to 480 
dpm/1 00cm2 in soil. The removable activity was less than 9 dpm/1 00cm 2 lor gross alpha 
and less than 15 dpm/1 00cm2 for gross beta. The Rockwell-determined average 
background exposure rate was 14 11R/hr and ORISE observed rates ranged from 12 to 
1511R/hr.3 

1 Oliver, S.M., Final Radiological Survey Reportfor Building T012.ETEC No. 012-AR-0002, Energy Technology 
Engineering Center, June 14, 1996, p. 19. 
2 Rash, M., Final Oversight Verification and Confirmation Radiological Sun•e_y Report for Buildings T-012, T-029, 
and T-363, Tetra Tech EM, Inc., December 20, 2002, pgs. 2-3. 
3 Vitkus, T.J. and Morton, J.R., Verification Sun•ey o( Building T012 Santa Susana Field Lahorat(ny, Rod:well 
International, Ventura County, California, Oak Ridge Institute for Science and Education, October 1996, pgs. 4,6-
8, C:-1. 
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• 1996 California DHS Confirmatory Survey. On July 31. 1996. the California 
Department of Health Services (DHS). Radiologic Health Branch (RHB) completed a 
confirmatory survey of Building 4012. 1 

• 1997 Release Without Radiological Controls. On October 16. 1997. the DOE granted 
approval for the release of Building 4012 without radiological controls.1 

• 1997 Concurrent on Unrestricted Release. On November 26. 1997. the California 
DllS. RHB stated it concurred with the assessment that Building 4012 may be released 
without radiological restrictions.' 

• 200 I EPA Verification Survey. In 200 I. an independent oversight verification and 
confirmation survey funded by the Environmental Protection Agency (EPA) was 
conducted to compare results against previous surveys by Rocketdyne and ORISE. The 
2(!0 I survey showed good agreement with prior surveys and results below NRC 
radiological limits in 200 I. See table above.4 

Radiological Usc Authorizations: Use Authorization No. 026 allowed for the operation of a 
neutron generator in Building 40 12." Usc Authorization 1\o. 165 pertained to the surveillance of 
Building 40 12.h 

Former Radiological Budai or Disposal Locations: Contaminated items were generally 
placed in cardboard "ice cream .. cartons. tagged for identification. and placed in collection bins 
outside the facility. 7 

Fuel powder and waste material were generated in the fume hood during fuel handling operations 
and stored in a radioactive trash barrel. An estimated I gram of uranium-235 (U-235) was 
present f(Jr every cubic foot of trash. Periodically. the contents of this barrel were sent to the 
RMI-IF 1\.Jr burial or recovcry.g 

Aerial Photogt·aphs: Building 4012 is first identified in a 1965 aerial photograph. It was 
located ju~t south of an escarpment. Aerial photographs from 1965 and 1967 indicate an access 
road and disturbed ground north of Building 4012 in Subarea HSA-7. In 1967. the southwest 
portion of the disturbed ground area. north of and between Buildings 4013 and 4019. contains 
possible liquid waste. By 1972, the disturbed ground is re-vcgetated, but ground scarring 

1 Correspondence from Wong, G., Department of Health Services, Radiologic Health Branch, to Barnes, J., Boeing 
North America. Inc., Reference: Boeing's Request for Concurrence in Release j(Jr Usc Without Radiological 
Restriction, Rocket dyne Santa Susana Field Laboratory. Building TO 12, dated November 26, 1997. 
c U.S. Department of Energy, Oakland Operations Office. Environmental Restoration. Certification Dockctfor the 
Release ojBuilding T0/2 at ETEC. DOE/CD-ETEC-012. November 26, 1997, p. 5. 
1 Yitkus, T.J. and Morton, J.R., Verification Survey ol Building T0/2 Santa Susana Field Laboratory, Rodwell 
International. Ventura Countv, California. Oak Ridge Institute for Science and Education, October 1996, pgs. 4,8. 
~ Rash. M., Final Oversight Verification and Confirmation Radiological Survey Report for Buildings T-012. T-029. 
and T-363. Tetra Tech EM, Inc., December 20,2002, pgs. I, 35. 
5 Review of Radiation Safety Records Management System, 20 I 0. 
6 Radiation Safety Records Management System Index, The Boeing Company, Reviewed November 8, 20 I 0. 
7 Gavigan, F. X. et al., Reactor Safezy Surrey Report, SNAP Critical Assembzv -5 (SCA-5), Building 012, February 
23, 1965, pgs. 10-11. 
8 Internal Correspondence from Heneveld, W.H. to Schaubert, Y.J., North American Rockwell, Reference: SS 
Material Controlfor Bldg 012, March 30, 1971, pgs. 3-4. 
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continues to he noted in aerial photographs through 2005 where the area is the subject or.earth 
moving activity. In 1978. an open storage (OS) area. identified as OS-7. and a possible \\astc 
disposal area (WDA). identified as WDA-6. arc visible north of Building 4012. A probable stain 
was located at the west end of OS-7. Possible solid waste debris is noted in WDA-6. By 1988. 
Building 4228. the new SCTI Power Pak facility. has been constructed on top of Building 4012 
and a structure containing cooling fans (Building 4 71 0) is visible to the cast of Buildings 4012 
and 4228. An overhead pipe is also noted near the southwest corner of Building 4228. In 1995. 
overhead pipes. a vertical tank. and a probable stain arc identified around Building 4012 and the 
coolin!.': fan structure. A stain near the south end of the coolin!.': fan structure is also noted. Bv 
2005. ;II the structures associated with Building 4012 were gon; 1 

-

Radionuclides of Concern: Clad reactor fuel elements (uranium zirconium hydride (U-Zrll)) 
were stored in the fuel storage tubes located in Room I 09.=' Radiographic sources were also 
stored here.3 Radionuclides resulting ti·om reactor operations in Building 4012 include: 
americium (Am-241). cesium-137 (Cs-137). plutonium isotopes (Pu-238. Pu-239. Pu-240. Pu-
241 ). strontium-90 (Sr-90). and natural and enriched uranium (U-234. U-235. lJ-238).~ All 
radionuclides of concern listed arc included for analysis in the August 2009 Final Field 
Sampling Plan, Radiological Background Study, Santa Susana Field Lahomtorv. Table 3.3 
presents a summary of radiological contaminants of concern. 

Drainage Pathways: The general slope of Area IV. including Building 4012. is in a souther!; 
direction. Water runoff is directed to the retention reservoirs which arc part of the SSFL 
industrial effluent control system. Liquid cftluent discharge from the final retention pond into 
the Bell Canyon drainage occurs only after controlled effluent holdup and sampling. The north 
end of Building 4012 is near the surface drainage divide for the area. North of the drainage 
divide. water drains northerly to Simi Valley.5

·
6 Aerial photographs from 1957 to 2005 indicate 

that drainage followed I i 11 Street to the south and continued to impoundments in Areas Ill and 
IV. The Area IV impoundment is identified as IM-5 on aerial photograph analysis and as the 
I i 11 Street Drainage in this technical memorandum. 7 The I i 11 Street Drainage is discussed later 
in this section. 

Radiological Contamination Potential: Class I because offormer use of Building 4012. 

1 Kartman. A .S., A erial Photographic A nalvsis of Sa11ta Susana Field La bora torr A rca IV, Ventura Cmmtv. 
California. Volume I & 2. U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
c Pascolla, A.L., Decontamination and Decommissioning of Building T0/2. ETEC No. 012-AR-0001. Boeing North 
American Inc., Rocketdyne Division. May 8, 1997, pgs. 3-4, 10-11. 
3 Tuttle, R..l., Listing of Locations in SSFL Area IV Associated with Radioactive Materials, September 1989, p. 5. 
4 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura County, California. Volwncl- Methodology, May 2005, p. 2-9. 
5 Chapman, J. A., Radiological Swwv of Buildings TOI9 and TOI3; An Area Northwest of T059. T0/9. TOI3, and 
TOI2; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010. Rockwell International. Rocketdyne 
Division, August 26, 1988, p. 17. 
6 Map located at: http://www .dtsc-ssll.com/files/maps/SSFL %20-%20W estern%20Half.pdf. 
7 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratorv Area IV, Ventura County. 
California, Volume 1 & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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Recommended Locations for Sediment/Soil Sampling: 

October 2012 

Plate I and Figure 2.1 provide a convenient reference f()r the following recommendations. 

Extensive soil sampling is recommended in the Building 4012 area. As discussed above. 
previous investigation t()Ll!1d radiological contamination in Building 4012 and significant 
information is lacking regarding the c:\cavation activities at Building 4012. In addition. previous 
characterization studies for the Building 40 I 2 area were t(Jcused on delineating the extent of 
contamination to standards that vvere applicable at the time. Previous characterization studies f()r 
the Building 4012 area were focused on delineating the extent of contamination to standards that 
were applicable at the tin~e and not to the standard required by the December 20 I 0 
Administrative Order on Consent. Thcrcf(Jre. additional characterization is recommended for the 
Building 4012 area. This i:Kludcs the following Building 4012 areas and appurtenances: 

• Former critical eel i (Room I I 0) and fuel storage room (Room I 09) in the northern 
Building 4012 i~1olp:·in:. Past contamination of these rooms may have left residual 
contamination in the area. 

• Former radioactive \\astc holdup tank outside Room I 04 on the south side of the 
Building 4012 footprint. The known radioactive waste holdup tank ma) have left 
residual contamination in the area. 

• Sanitary sewer line located south of the Building 4012 footprint. If radioactive materials 
were released into the sewer system. residual contamination may exist in the materials 
inside and surrounding the sewer lines. 

• Fonner OS-7 and possible WDA-6 identified on aerial photographs north of the Building 
4012 footprint. If radioactive materials were stored or disposed in OS-7 or WDA-6. 
contamination could migrate and/or drain into the Building 40 I 0 area. residual 
contamination may exist to the cast ofthc building f\1otprint. 

• Drainage pathways associated with the Building 4012 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.1.3 Building 4013 Area 

Site Description: The Building 4013 area comprises Building 4013. Electrical Substation 4713. 
Time Clock 4823. Uninterruptible Power Supply (UPS) Building 4413. and the land surrounding 
these buildings. Building 4013 was constructed in 1962 as a non-nuclear Systems tor Nuclear 
Auxiliary Power (SNAP) component assembly and performance testing building. A paved area 
northwest of the building was used for equipment staging. Building 4013 was situated near the 
northwest property line of Area IV. The terrain near the northern property line is very rugged 
and there is a 40-foot drop in elevation.1.1.2 Figures 2.1.3a through 2.1.3i provide a current 

1 Chapman, J. A., Radiolof{ical Survey of Buildings TOJ9 and TOJ3; An Area Northwest of T059. TOJ9, T013. and 
T012; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. I 0. 
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photograph and the best available building-specific dra\\ ing(s) and photos that the research team 
could find. Building 4013 was located between SNAP Critical Test Facility Buildings 4012 and 
4019. Plate I presents a summary of all identified features J(x this site. 

Building Features: Building 4013 was constructed with a steel Jl·ame and siding. It had a 33-
foot high bay with a 5-tcm bridge crane and a 15-foot low bay. The building had a total area of 
8.3 70 square feet. Ten aboveground tanks were associated with Building 4013. nine 6.000-
cubic-Jeet gaseous nitrogen tanks. and one 250-gallon diesel oil tank. Building 4013 had 
restrooms and was attached to the site sewer system that runs south of the building.3

nJ• Figure 
2.1.3b provides a floor plan of Building 4013. Five as-built drawings for Building 4013 are 
included in this section. Figure 2.1.3c is an as-built plot plan. Figure 2.1.3d is an as-built 
foundation plan, Figure 2.1.3e is an as-built elevation and roof plan. Figure 2.1.3f is an as-built 
lloor plan. and Figure 2.1.3g is an as-built reactor development equipment list plan. 

Fonner Use(s): Building 4013 was a non-nuclear component assembly and perf(mnance test 
building supporting the SNAP program. Assembly and checkout of the f()llowing SNAP units 
were accomplished in the 1960s at Building 4013: PSM-1. PSM-3, PSM-1 A. FSEM-2. PSM-
1 B. FSM-1. FSEM-2A. FS-3. FSM-4. FS-4. and FS-5. Figure 2.1.3f depicts the assembly and 
support areas including: the general assembly area, electronic assembly area . .. TIC" assembly 
area with x-ray booth. mechanical area. shop support area with welding booth. and receiving and 
holdup area. In 1970. Building 4013 was re-designated as the Energy Technology Engineering 
Center Thermal Transient Facility. Half of the high bay was used for thermal testing since that 
time and the other half was used for seismic test equipment. 7 Authorization f(w building 
modifications and improvements to support SNAP programs was also granted in 1970. 
Improvements included installation of new partitions. floor tile, ceilings. doors. air conditioning 
equipment. ducting. utilities. diflusers and equipment pads f()r clean room and low bay cooling 
requirements. and a new paint job.~ 

Information from Interviewees: None to date. 

Radiological Incident Reports: There has been one incident associated with Building 4013. 
The following table provides information presented in an incidents database provided by Boeing. 

1 Sapere Consulting, Inc. and The Boeing Company. llistorical Site Assessment ol Area IV Santa Susana Field 
Laboratory. Ventura Countv. California, Volume 2 -Area IV Site Summaries. May 2005, p. L-11. 
2 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March I 962-November 
1992. 
' Technical Site lnlormation, Energv Technology Engineering Center (ETEC), CEN-AT-0027, Re1·ision B, Rockwell 
International Corporation, August 1993, pgs. b-30, b-41, b-45. 
4 Chapman, J. A., Radiological Sun•ev olBuildings TOJ9 and TOI3: An Area Northwest olT059, T0/9. TOJ3, and 
TOJ 2; And a Storage Yard West ol Buildings T626 and T038. CEN-ZR-00 10, Rockwell International, Rocketdyne 
Division, August 26, I 988, pgs. I 0, I 7, 20, 24. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory, Ventura Countv. Calilornia, Volume 2 --Area IV Site Summaries, May 2005, p. L- I I. 
6 Technical Site lnlormation, Energy Technology Engineering Center (ETEC), CEN-AT-0027, Re1·ision B, Rockwell 
International Corporation, August I 993, pgs. b-23, b-41, b-45. 
7 Chapman, J. A., Radiological Sun'ey of Buildings TOJ9 and TOJ3; An Area Northwest ol T059, TOJ9, TOJ3, and 
T012; And a Storage Yard West of Buildings T626 and T038, CEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, I 988, pgs. 2, I 0, 17, 20, 24, 92. 
8 Correspondence from Pollman, A.P., U.S. Atomic Energy Commission, to Petersen, R.C., Atomics International, 
Reference: Building 013 Modifications and Improvements, SNAP, Contract AT(04-3)-701, dated October 16. 1970. 
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-----~ 

Summaries of only the incident reports that resulted or may have resulted in releases to the 
environment arc provided following the table. when available. Summaries of all available 
incident reports arc provided in Attachment A. 

<'ile Incident t 
Name 

Date of 
Incident 

14l)IICJ63 

I 

Building 4013 Incident Report Summary 

Location of 
Isotopes Description of Incident 

Incident 
X-RAY BOOTH INVESTIGATION OF J>OSSif3LE 

OVEREXPOSURE APPEARS TO BE 
A MEDICAL EXPOSURE. 

-· --

Current trse: Demolished in July 2003. 1 Based on available information, the dimensions ofthe 
cxcavaticn made during building demolition arc unkwl\\ n. Figures 2.1.3h and 2.1.3i show 
photogrc:phs of Building 4013 before and after dcmolitic1n. 

Previov·' Radiological Investigation(s) and Decontamination/Cleanup of Rclease(s): A 
chronnl<JsY of radiological investigations at this building is as folkms: 

• 1988 Rockwell Final Status Survey. In 1988. Rock\\ eii/Rockctdyne perfcmncd a final 
status survey of Building 4013 along with Building 4019 and two adjacent areas to 
determine if any radioactive material remained that required further surveying or 
(kcontamination. A walk-through survey for gamma exposure rates was perfcmned and 
measurements were made at 75 locations inside Building 4013. The average gamma 
exposure rate was 6.8 microroentgens per hour (!lR/hr). This was reported as considerably 
lower than the outdoor .. natural background'' levels ranging between 14 and 16 11R/hr. The 
survey concluded that none of the areas were contaminated with residual radioactivity. 
Acceptable limits adopted by Rocketdyne for this survey were based on enriched uranium 
used for SNAP programs. The maximum acceptable contamination limit fc1r total surface 
area averaged over 1 square meter (m2

) \Vas 5.000 disintegrations per minute per 100 
square centimeters (dpm/1 00 en/) for alpha and beta contamination. The maximum 
allowable contamination for a single area not more than 100 cm2 in that 1 m2 was 15,000 
dpm/ 100 cm2 for alpha and beta contamination. The removable surface contamination I imit 
was based on a surface wipe over 100 cm2 and was 1 ,000 dpm/ 100 cm2 for alpha and beta 
contamination. Ambient gamma exposure limits were based on the U.S. Nuclear 
Regulatory Commission limit of 5 microroentgens per hour above background.2 

• 1995 ORISE Verification Survey. In 1995. the Oak Ridge Institute for Science and 
Education (ORISE) performed a verification survey to validate the final status survey 
performed by Rockwell/Rocketdyne for Building 4013. Survey tasks included document 
reviews, surface scans, surface activity measurements, exposure rate measurements, and 
soil sampling. Deficiencies were noted in Rockwell/Rocketdyne's final status 
documentation and recommendations for revision were provided. Total surface activity 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura Coun~v. California. Volume 2- Area IV Site Summaries, May 2005, p. L-11. 
2 Chapman, J. A., Radiological Survey of Buildings TOJ9 and TOJJ; An Area Northwest of T059, TOI9, TOJJ, and 
TOI2; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, pgs. I 0, 17, 20, 24, 28-29, 64-65. 
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levels in Building 4013 were less than 55 dpm/1 00 cm 2 for alpha contamination and less 
than 1.400 dpm/1 00 cm2 for beta contamination. Removable activity levels were less 
than 12 dpm/ I 00 cm2 for gross alpha and less than 16 dpm/ I 00 cm 2 for gross beta. 
l:::xposure rates inside Building 4013 ranged fl·om 8 to II ~tR/hr while background 
exterior exposure rates ranged from 12 to 16 ~tR/hr and averaged 14 ~tR/hr. Soil samples 
taken in the storage area northwest of Building 4013 are described in the table below. 
Other than the U.S. Department of Energy's (DOE) generic residual soil concentration 
guidelines for thorium and radium of 5 picocurics per gram (pCi/g) in the lirst 15 
centimeters of soil and 15 pCi/g in thick layers of subsurface soil. guidelines for other 
radionuclidcs arc developed on a site-specific basis. There were no approved site-wide 
guidelines at the Santa Susana Field Laboratorv for the other radionuclidcs of concern. 
~ 0 

As a result. this survey compared radionuclide concentrations in soils to background 
concentration levels. ORISE's verification results showed surl~1cc activity levels and 
exposure rates were less than DOE and U.S. Nuclear Regulatory Commission (NRC) 
guidelines tor release to unrestricted usc in 1995 (see surface contamination guideline 
table below). Radionuclidc concentrations in soil \\ere comparable to background 
conccntrations. 1 2 

Radionuclide Concentrations Found in Northwest Area Soil Samples 

Radionuclide Concentrations (pCiLg) 
Radionuclidc Samples Collected Back<Yround 
Cs-13 7 <0.1 to 0.5 <0.1 to 0.2 
Ra-226 0.8 to 1.0 <0.2 to 1.2 
Th-228 1.2 to 1.5 0.6 to 1.4 
Th-232 1.5 to 1.7 0.6 to 1.7 
U-235 <0.1 <0.1 
U-238 < 1.5 to 1.9 <2.2 to 2.5 

1 Vitkus. T.J. and Bright, T.L., Verification Survey ofthe interim Storage Facility: Buildings T030. T641. and TOJ3; 
An Area Northwest a/Buildings T019. T013. TOJ2, and T029 and a Storage Yard West of Building\· T626 and T038, 
Santa Susana Field Laborat01y, Rockwell international, Ventura Countv, California, ORIS£ 96/C-4, Oak Ridge 
Institute for Science and Education, February I 996, pgs. 6,-15, 30, C-1-C-2. 
2 Correspondence from Vitkus, T.J., Oak Ridge Institute for Science and Education, to Williams, D., U.S. 
Department of Energy, Reference: Comments on the Final Status Sun•ev Documentation for the Interim Storage 
Facility; Building T013, TOJ9, T024. T030, and T641; the Storage Yard West of' Buildings T626 and T038; and the 
NW Area; Santa Susana Field Laboratmy, Ventura County California, January II, I 966. 
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Surface Contamination Guidelines from 
DOE Order 5400.5 (1990) and NRC Regulatory Guide 1.86 (1974) 

Allowable Total Residual Surface Contamination (dpm/100 cm2
) 

Radio nuclides Average Maximum Removable 
Transuranics. Ra-226. Ra-228. Th-230. 100 300 20 
Th-228. Pa-23 I. Ac-227. 1-125. and 1-
129 

Th-Natural. Th-232. Sr-90. Ra-22.1. Ra- 1.000 3.000 200 
224. !'-232, 1-126. 1-131. and 1-133 

U-Natural. U-235. U-238, and associated 5.000a 15.000u I.OOOcx 
dccav products 

Beta-gamma em ittcrs (radionuclidcs :;_ooorl-y 15.000fl-y 1 .ooorl-y 
with decay modes other than alpha 
emission or spontaneous fissinn) except 
Sr-9() and others noted above I 

External Gamma Radiation 
The averag<: level of gamma radiation inside a building or habitable structure on a site that 
raciilllogical r~str_i_ctiun on its use shall not exceed the backgrm;:1d level bv more than 20 ftR/h. 

-Source: l! _s_ Atom1c Energy CommiSSion (now NRC) Regulatory Ciu1de 1.86. Tennmat1on of 
Operat:ng Licenses for Nuclear Reactors. June 1974. p. 1.86-5. 

has no 

U.S. Department of Energy Order 5400.5. Radiation Protection of the Public and the Environment. 
February 8. 1990. p. IV-6. 

Radiological Usc Authodzations: None found. 

Former Radiological Burial or Disposal Location: None found. 

-

Aerial Photographs: Building 4013 is first identified on a 1965 aerial photograph. It was 
located j~1st south of an escarpment. A 1967 aerial photograph identifies probable leakage 
emanating from an unidentified object located at the northwest corner of Building 4013 and 
draining soutlnvest bet\veen Buildings 4013 and 4019 to 20111 Street. A 1972 aerial photograph 
notes an open storage area north of Building 4013. By 1980. five probable horizontal tanks arc 
identified north of Building 4013. In 1988. eight probable horizontal tanks and one known 
horizontal tank are located north ofthe building. In 1995. eight horizontal tanks and an overhead 
pipe are noted north ofthc building. By 2005. Building 4013 has been demolished. 1 

Radionuclidcs of Concern: The research team found no evidence that nuclear or radioactive 
materials were known to have been handled in Building 4013.2 Radionuclides associated with 
the potential migration from SNAP Buildings 4012 and 4019 include: americium (Am-241 ) .. 
cesium-137 (Cs-137). plutonium isotopes (Pu-238, Pu-239, Pu-240, Pu-241 ), strontium-90 (Sr-
90), and natural and enriched uranium (U-234, U-235, U-238).3

·
1 All radionuclides of concern 

1 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Lahoraton1 Area IV, Ventura County, 
California, Volume 1 & 2. U.S. Environmental Protection Agency. Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
2 Chapman, J. A., Radiological Sun1ey of Buildings T019 and TOJ3; An Area Northwest of T0 59, TOJ9, TOJ3. and 
TOll; And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, pgs. I 0, 17, 20, 24. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv, California, Volume] -Methodology, May 2005, p. 2-9. 
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listed arc included for analysis in the August 2009 Fino/ Field Sampling Plan, R(/{/io/ogica/ 
Background Stud)!, Santa Susana Field Lahomtorr. Table 3.3 presents a summary of 
radiological contaminants of concern. 

Drainage Pathways: Storm drainage for Building 40 I 3 f()llows a culvert southwest of the 
building to 20th Strcct.c Aerial photographs from 1965 to 2005 identify a drainage pathway that 
1lows south from 20th Street to impoundments in /\rca 111. 3 The general slope of Area IV. 
including Building 40 I 3. is in a southerly direction. Water runofT is directed to the retention 
reservoirs which are part ofthe SSFL efllucnt control system. Liquid eflluent discharge fi·om the 
final retention pond into the Bell Canyon drainage occurs only after controlled cf1luent holdup 
and sampling. The north end of Building 4013 is ncar the surface drainage divide fbr the area. 
North of drainage divide. water drains northerly to Simi Yalley:15 Building 4013 was located 
west of SNAP Critical Facility Building 40 I 2 and may have received drainage from Building 
4012. Building 40 I 3 is attached to the site sewer system. 

Radiological Contamination Potential: Class I due to potential radioactive material migration 
via surface water flow or airborne release from SN/\P Critical Test Facility Buildings 4012 and 
4019. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4013 area. Building 4013 is located 
between SNAP Critical Test Facility Buildings 4012 and 4019. Consequently, potential 
radioactive material migration via surface water flow or airborne release from these facilities 
may a1Tect Building 4013. Significant information is lacking regarding the excavation activities 
at Building 4013. In addition. previous characterization studies for the Building 4013 area were 
focused on delineating the extent of contamination to standards that were applicable at the time. 
Previous characterization studies tor the Building 4013 area were focused on delineating the 
extent of contamination to standards that were applicable at the time and not to the standard 
required by the December 20 I 0 Administrative Order on Consent. Therefore. additional 
characterization is recommended for the Building 40 I 3 area. This includes the following 
Building 4013 areas: 

• The area between the Building 4013 and Building 4012 footprints. Radionuclides 
originating from Building 4012 may have migrated to the area between buildings via 
surface water flow or airborne releases. 

t Unknown Author, Log Book, Building 4019. 1120/64 to 6/3165, January 20, 1964, 1-IDMSPOO 1853462. 
2 Technical Site 1nj(mnation. Energy Technology Engineering Center (ETEC). GEN-AT-0027, Re\·ision B. Rockwell 
International Corporation, August 1993, p. b-25. 
3 Kartman. A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratmy Area IV, Ventura Countv. 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
4 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory -- Area IV, Ventura County, 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 2010. 
5 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%201-lalf.pdf. 
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• The area between the Building 4013 footprint and Building 4019. Radionuclidcs 
originating hom Building 4019 may have migrated to the area between buildings via 
surface water flow or airborne releases. 

• Sanitary sewer line south or the Building 4013 footprint. If radioactive materials were 
released into the sewer system. residual contamination may exist in the materials inside 
and surrounding the sewer I ines. 

• N()rthwcst corner of the Building 4013 footprint and area between Building 4013 
fpotprint and Building 4019 where leakage fl·otn unknown source was noted in aerial 
rhotographs. 

• ;\:·..:a north of the Bt:ilding 4013 footprint where aerial photographs note storage tanks of 
unknown content. 

• l):·ainagc pat!nvays associated with the Building 4013 area and outside Area IV as 
pi oposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.1.4 Building 4019 Area 

Site Description: The Building 4019 area comprised Building 4019. Electrical Substation 4719, 
and the land surrounding these two buildings. Building 4019 was constructed in 1962 as the 
Systems for Nuclear Auxiliary Power (SNAP) Flight Systems Nuclear Qualification Test 
Building located ncar the northwest property line of Area IV. Building 4019 is serviced by 
Electrical Substation 4 719. 1 The building sits on a paved yard or asphalt concrete that extends 
90 feet tn the north. This yard was used for equipment staging and gas tanks? Building 4019 is 
located between SNAP Buildings 4013 and 4059. Figures 2.1.4a through 2.1.4h provide a 
current photograph and the best available building-specific drawing(s) that the research team 
could find. Building 4013, a non-nuclear SNAP component assembly building. is discussed 
elsewhere in this section. SNAP 8 Development Reactor Building 4059 are discussed in the 
Subarea HSA-5C TM. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4019 sits on a concrete slab and has a steel frame, root: and sides. 
It has a total area of 6.402 square feet. Building 4019 contains a high bay and a low-bay office
control center. The high bay is 60 feet long. 45 feet wide. and 36 feet high and contains a I 0-ton 
crane, below-grade test cell with hydraulic lift. and an 8-toot vacuum test chamber.3 The low 
bay is 60 feet long, 28 feet wide, and I 0 feet high and contains the control room, personnel 
change room, equipment room, and offices.4 1 Building 4019 has restrooms and air 

1 DE-AC03-98SF21 530, Environmental Restoration and Remediation ol the Former Energy Technology 
Engineering Center, Contract Awarded to Boeing North American, Inc., Rocketdyne Propulsion & Power, 
December 31, 1998, Attachment I, Appendix 2, p. 2. 
c Chapman, J. A., Radiological Sun'ey of Buildings T019 and TOJ3; An Area Northwest ol T059, T019, T013, and 
TOJ2; And a Storage Yard West ol Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, pgs. I 0, 17, 24. 
1 Chapman, J. A., Radiological Sun'ey of Buildings TOJ9 and T013; An Area Northwest of T059. T019, TOJ3, and 
TOll; And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
4 Liddy, P., Building 4019 Final Status Sun'ev Report, The Boeing Company, June I 0, 1999, p. 7. 
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conditioning.2 A vault (Room 109) is located in the southeast corner ofthc high bay measuring 
12 feet long. I 0 feet wide. and I 0 feet high. It was originally built with cinder block walls for 
nuclear fuel element storage. The reactor test chamber in the high bay floor is 12 feet in 
d iamcter and 40 feet deep.') 

;\ description of auxiliary systems in Building 4019 included a liquid radioactive \\aste system 
that involved accumulating waste from the vault sump and the change room sink and lloor drain 
in the radioactive waste holdup tank.5 The as-built plumbing plan identities lloor drains. pumps. 
and tanks. In 1964. the plumbing plan indicates that a circulating pump and sump pump were 
added to the vault underneath the change room (Room 1 07). The circulating pump \\as part of a 
waste survey tank (radioactive waste holdup tank) that was connected to the sump pump and 
change room shower drain. In 1973. three floor drains in the change room and t\\ o lloor drains 
in the control room were deactivated. and the shower and lavatory in the change room were 
removed.1

' In 1993. the \\aste survey tank was f(1und deteriorated and partially submerged in 
water that filled the tank vault. Possible sources of the water included the emergency safety 
shower adjacent to the vault. raim\ ater runofl or percolation of groundwater through the 
containment wall. The tank was estimated to have a capacity of 500 gallons. 7 The vault water 
and tank contents were analyzed f(x radiological and chemical contamination and none was 
f()und.x The tank removal plan called t()r removing the tank and associated piping. scaling a 4-
inch open sewer main. backfilling the vault space. and capping the vault with a concrete slab.9 

;\ 300-gallon aboveground deionized water tank was associated with Building 4019. A sanitary 
sewer line is identified forming a ·-r· directly south ofBuilding 4019. 10 

Figure 2.1.4b provides a floor plan of Building 4019. Six as-built drawings f()r Building 4019 
are also included in this section. Figure 2.1.4c is an as-built plot plan. Figure 2.1.4d is an as-built 
foundation plan. Figure 2.1.4e is an as-built floor plan. Figure 2.1.4f is an as-built section 
drawing. Figure 2.1.4g is an as-built heat. ventilation, and air conditioning section drawing. and 
Figure 2.1.4h is an as-built plumbing plan for Building 4019. 

1 Jaquay. K., Final Report Decontamination and Dismantlement Operations at SSFL Building 4019 jr1r Release 
Without Radiological Restrictions. The Boeing Company, September II, 1999. p. 16. 
2 Technical Site In/ormation. Energy Technology Engineering Center fETEC). GEN-AT-0027. Rn·ision B. Rockwell 
International Corporation. August 1993. p. b-30. 
3 Chapman. J. A .. Radiological Survev ofBuildings T019 and T013: An Area NorthlVest ofT059. TOJ9. TOJ3. and 
T012: And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International. Rocketdyne 
Division, August 26, I 988, p. 17. 
4 Liddy, P., Building 4019 Final Status Sun·ev Report, The Boeing Company. June 10, 1999, p. 7. 
5 Operating Limits, SNAP 10 A Flight Systems in the Acceptance Test Facility (Building 019). Enclosure to 64AT-
6960, p. 6. 
6 Norman Engineering Co., Building 019, SNAP Flight Svsterns Prototype, Nuclear Test Facilitv, Plumbing Plans 
and Details. 303-019-M3. Rev. 7, September 8, I 961. 
7 Internal correspondence from Ingersoll, R.D. to DeBear. W.S., Rockwell International, Reference: Notification 
Unreported Underground Tank. Rocketdvne Facilities Engineering Em·ironmental Tasks, dated December 22, 1993. 
8 Internal correspondence from Lenox, A.J. to Ingersoll, R., Rockwell International, Reference: Building 19 
Underground Storage Tank, dated July 12, 1994. 
q Internal correspondence from Ingersoll, R.D., Rockwell to Gaylord, G.G., Rockwell International, Re/erence: 
Remoml Plan- Underground Water Storage Tank. Building 019, dated October 13, 1994. 
10 Technical Site lnfomwtion, Energy Technology Engineering Center (ETEC), GEN-AT-0027. Revision B, 
Rockwell International Corporation, August 1993, pgs. b-23, b-41, b-45. 
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Former Use(s): Building 4019 was built to conduct criticality acceptance tests of SNAP 
reactors before they were delivered to the Atomic Energy Commission for launch as space power 
systems. The criticality tests of the S I OFS3 reactor were conducted in Building 4019 in 1963 
bef(xe the reactor was operated in the SNAP Environmental Test Facility (Building 4024). 1 In 
1964 and 1965. three SNAP I OA tlight systems. FS-1. FS-4. and FS-5. were assembled and 
tested in Building 4019. The total time spent by any tlight system in Building 4019 was less 
than four months. and the reactor operation was less than 16 hours total for any flight system. 
Radiation exposure to the test facility was reported to be minor.~ According to The 13oeing 
Company. all nuclear materials were removed from the building \\hen the last SNAP reactor was 
removed in 1965 and the facility was used 1<Jr other purposes during the 1970s and 1980s.1 

However. a 1968 letter indicates that fissile materials were being stored in Building 40 19.-l 
According to the U.S. Nuclear Regulatory Commission (NRC). fissile material is any "nuclide 
that is capable of undergoing fission after capturing low-energy thermal (slow) neutrons." This 
current definition means the "three primary fissile materials arc uranium-233. uranium-235. and 
plutonium-239. This de1inition excludes natural and depleted uranium that has not been 
irradiated. or has only been irradiated in thermal reactors:·' l ipon termination of the SNAP 
program in 1970. all SNAP components were removed. Building 4019 was re-designated the 
Energy Technology Engineering Center (ETEC) Construction Staging and Computer Facility.6 

Information from Interviewees: A number of former employees were interviewed about their 
experience at the SSFL. Two remembered Building 4019. Excerpts Jl·om these interviews arc 
included belO\v. 

Interviewee 195 started working in Area IV on the hill in 1968 at the Building 355 and later went 
into other buildings like Building 19, Building 4013, Building 59. and the infamous sodium burn 
pit. The following excerpt was pulled fl·om the interview. 

"Also 1 worked in Building 19 where they built the "snuhhers "---shock absorbers 
-great hig ruhher donuts that they put under pavement for earthquakes. This 
work was done for the highway commission. When they cleaned up Building 19 
they had a lot of'hydrau/ic lines. "7 

Interviewee 427 worked tor Atomics International beginning in June 1957 and was initially 
assigned as a test engineer to the pyroprocessing refabrication experiment and later went on to 
work on zirconium hydride reactor systems at the Santa Susana Field Laboratory. The j()llowing 
excerpts were pulled from the interview. 

1 The Boeing Company, Rocketdyne Environmental Affairs, Building 4019 SNAP Flight Svstem Critical Facilitr. 
January 8, 2003, p. I. 
2 Jaquay, K., Final Report Decontamination and Dismantlement Operations at SSFL Building 4019/rJr Release 
Without Radiological Restrictions. The Boeing Company, September II, 1999, pgs. 16, 19 . 
. J The Boeing Company, Rocketdyne Environmental Affairs, Building 4019 SNAP Flight Svstem Critical Facilitv, 
January 8, 2003, p. I. 
4 Internal correspondence from Bunch, D.F. to Alexander, R.E., Atomics International, a Division of North 
American Aviation, Inc., Reference: Emergency Preparedness Meeting with SAN Personnel, dated January 25, 
1968. 
5 "Fissile Material," U.S. Nuclear Regulatory Commission, http://www.nrc.gov/reading-rm/basic
ref/glossary/fissile-material.html (August 2, 20 I 0). 
6 Liddy, P., Building 4019 Final Status Survey Report, The Boeing Company, June I 0, 1999, p. 7. 
7 Interview No. 195 conducted by DOE in 20 I 0. 
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"Il\·as invo/l'('d with nuclear acceptance testing prior to nwting the SNAP 1 OA to 
a lmmch \'chicle. Thefirst Flight Svstem (FS-1) 1ms tested quite thoroughlv to see 
if it was acceptahle fiJr launch vehicle integration, fin· lmmch, and fin· orhit(t/ 
startup. It was installed in an underground l'ocuwn chamher in Building /1) and 
had a nuclearfiLel loading in the core. 771e svstem had to he raised to opemting 
tcmpcmturcs hy heating the retum piping. In the process ofmnning the test, NaK 
leaked into the vaclll/171 chmnher fi·om a failed expansion compensator. 771e 
\'acuwn chmnher was then filled 11·ith inert argon to cnahle removing the svstem 
to determine H1wre thej(Lilure lwd occurred and H1wt repairs could he made. 

The firemen started spmying the smoking NoK H'ith their hose to trv to keep it 
cold' A vety, \'erv wrong thing to do H'ith li(JUid NaK. Inste(f{/, they started a real 
uncontrollahle fire. Nonnollr. \\'(' would thrmt· chemicals on the NaK liquid to 
slow down the reaction until the liquid could he .1coped up and put into a safe 
container. The firemen didn't know the right NaKfirefighting procedures or the 
proper procedures for containment of .1pilled NaK. At that moment, FS-1 could 
not he repaired and hccamc unu.l'(fh/c scrap.' 

The DOF representative lwd a sidekick, RTV, who said it \\'as an act ofsahotage, 
hut it \\'(/S really a design flm\' in the expansion compcn.wtor, which were small 
thin metal he/lows that required many difficult 1\'e/c/s. The multiple \\'clefs 
weakened the he/lows. which caused the j(Lilure, and that's why FS-1 1ms 
scrapped. The nuclearjitel was remm·ed and retumc'd to saf'c storage. 

Flight System 4 ( FS-4) became the launch system and \\'e repeated the process 
with a revised container around the he/lows so that ifthc NaK leaked, it would he 
contained. 

The test was re-done, the temperature was increased but could only go up to 
operating temperature afew times because the resistance heaters had afinite life. 
The first time the system temperature \\'as increased, the converter shorted out 
and produced no electricity. Analytical tests were perf'ormed and people .fi'om 
DeSoto were involved and they couldn 'tfind thcfctilure (i.e., the short). It shorted 
wizen the temperature went up and came hack wizen the temperature went down. 
The launch date was less than one month mvay so what do we do? 

I got on a ladder and sat on the top of' the vacuum cham her and looked through 
the little windows to see if' I could sec a .1park and find where the short was 
located. A second person also looked .fiJr the spark, and we both found it in the 
exact same .\pot, (on top of the converter in the space between the radiator and 
the stmcture). We removed the vacuum chamber and placed a ladder against the 
radiation shield andfound the arcing .spot. Because we had a launch date coming 
up, we .fixed the short ourselves hy cutting off a small insignificant part of' the 
converter radiator. Then we completed the test and shipped f;)-4 off to the launch 
site to be launched on I3: 24 PST on 3 April I965. -----FS-4 became an American 
I I " I .egacy. 

1 Interview No. 427 conducted by DOE in 20 I 0. 
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Radiological Incident Reports: There has been one incident associated with Building 4019. 
The following table provides information presented in an incidents database provided by Boeing. 
Summaries of only the incident reports that resulted or may have resulted in releases to the 
environment arc provided following the table. when available. Summaries of all available 
incident reports are provided in Attachment A. 

Building 4019 I ncidcnt Report Summary 

Incident File Date of Location of 
Isotopes Description of Incident 

Name Incident Incident 
i\030~ 4/10/1976 LARGE TANK lr-19::2 STUCK GAMMAGRAPH SOURCE 

UNCOUPLED BY UNBADGED 
OPERATOR. 

• According to a 1988 Rockwell report. no major contamination incidents are known to 
have occurred in Building 4019. No fission product releases occurred and n1eility 
activation by neutrons was negligible. 1 

In addition to the incidents listed in Boeing's database. the following sodium potassium (NaK) 
incidents were noted in a 1964 log book. 

• On June 23. 1964. a NaK leak detector alarm went off while testing SNAP I OAFS I. The 
following day. NaK was noticed inside the vacuum chamber, with the highest 
concentration of NaK around the instrument compartment. On June 25. 1964. the 
""vacuum chamber center section was raised above floor level. .. to observe NaK from the 
spill.'' The next day the SNAP I 0 FSI unit was out of the vacuum center section. 
approximately 6 feet above the high bay floor. People were taking pictures, but only one 
\Vas wearing the proper NaK protective clothing.~ 

• On June 29. 1964, a NaK fire was observed inside the ""A.P.V." of Building 4019. 
According to a log book. ·'the NaK fire looked quite large and close to out of control. 3 
or 4 metal-X extinguishers were emptied before control was attained." A large amount of 
NaK was pouring out of the instrument compartment and a fireman on duty assumed it 
was coming from the ·'Rx coolant system:· The expansion compensater. which was 
discovered to be the source of the NaK leak, was cut out of the "Rx coolant system.'' The 
following day was spent cleaning up from the fire. 3 

Current Usc: Building 4019 has been declared free from contamination, but has yet to be 
demolished as of2010.4 

1 Chapman, J. A., Radiological Survey of' Buildings TOJ9 and TOJ3; An Area Northwest of' T059. TOJ9, T013. and 
TOJ2; And a Storage Yard West of' Buildings T626 and T038. GEN-ZR-00 10, Rockwell International, Rocketdyne 
Division, August 26, 1988, pgs. I 0, 24. 
2 Unknown Author, Log Book, Building 4019. 1/20164 to 613165, January 20, 1964, HDMSP001853466-
H DMSPOO 1853468. 
3 Unknown Author, Log Book, Building 4019. 1120164 to 6/3165, January 20, 1964, HDMSPOOI853466-
HDMSPOO 1853468. 
4 The Boeing Company, Santa Susana Field Laboratory, Site Environmental Report for Calendar Year 2008 DOE 
Operations at The Boeing Company Santa Susana Field Laboratory Area IV, September 2009, p. 2-4. 
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Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• 1970 SNAP Component Removal. Upon termination ofthe SNAP program in 1970. the 
SNAP components were removed fi·om the building and disposed. A radiation survey 
was performed to ensure no residual radioactivity existed. 1 

• 1988 Rocketdyne Radiological Survey. In 1988. Rocketdyne performed a radiological 
survey of Building 4019 along with Building 4013 and two adjacent areas to determine if 
any radioactive material remained that required further surveying or decontamination. A 
walk-through survey for gamma exposure rates was performed and measurements were 
made at 46 initial locations inside Building 4019. Analysis of initial data showed one 
outlier obtained in the nortlmest corner of the high bay. An additional 21 exposure rate 
measurements and beta surface activity measurements were performed to verify that the 
outlier \\as an anomaly. The average gamma exposure rate of the initial 46 locations \vas 
7.6 microroentgens per hour (~tR/hr). The average for the total 67 measurements was 7.8 
~R/hr. The average exposure rate calculated for indoor samples \\as reported as 
considerably lower than the outdoor ··natural background·· levels ranging between 14 and 
16 ~R/hr. An average ambient gamma exposure rate corrected for background \\as 0.04 
± 1.09 ~R/hr. \vhich is less than the 5 ~tR/hr acceptable limit. The Building 4019 vault 
was hand led as a separate data set because of its dissimilar construction and resultant 
effect on exposure rates. Ten gamma exposure rate measurements were taken in the vault 
with an average of 12.4 ~tR/hr. According to the survey report. this elevated rate was 
attributed to primordial isotopes in the building material and no further investigation was 
required. The survey concluded that none of the areas were contaminated with residual 
radioactivity. Acceptable limits adopted by Rocketdyne for this survey were based on 
enriched uranium used for SNAP programs. The maximum acceptable contamination 
limit for total surface area averaged over 1 square meter (m 2

) was 5.000 disintegrations 
per minute per 1 00 square centimeters ( dpm/ I 00 cm2

) for alpha and beta contamination. 
The maximum allowable contamination for a single area not more than I 00 cm2 in that I 
m2 was 15.000 dpm/1 00 cm2 for alpha and beta contamination. The removable surface 
contamination limit was based on a surface wipe over I 00 cm2 and was 1.000 dpm/1 00 
cm2 for alpha and beta contamination. Ambient gamma exposure limits \vere based on 
the NRC limit of 5 ~R/hr above background.2 

• 1995 ORISE Verification Survey. In 1995, the Oak Ridge Institute for Science and 
Education (ORISE) performed verification survey activities to validate cleanup 
procedures and survey methods used by Rocketdyne. The verification survey found 
residual beta-gamma surface contamination in excess of U.S. Depa1iment of Energy 
(DOE) guidelines in a 1-square-meter area of the high bay. The average beta-gamma 
total surface activity was 5.900 dpm/1 00cm2

, exceeding the DOE limit of 5.000 
dpm/1 00cm2

. This result combined with other deficiencies, including lack of access to 

1 Chapman, J. A., Radiological Survey of Buildings T0/9 and T0/3: An Area Northwest of T059. T0/9, T0/3, and 
T0/2: And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, pgs. 2, 24, 29. 
2 Chapman, J. A., Radiological Survev of Buildings T0/9 and T0/3; An Area Northwest of' T059, T0/9, T0/3, and 
T0/2; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, pgs. 2, I 0, 17, 20, 24, 28-29, 64-65. 
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the Building 4019 vault and inadequate documentation of previous surveys. led ORISE to 
recommend additional decontamination and surveys. 1 

• 1998 Boeing Final Status Survey. In September 1998. Boeing conducted 
comprehensive decontamination and decommissioning efforts and a final status survey of 
Building 4019. Direct. qualitative alpha and beta-gamma scans follmved by selected 
cumulative counts and smear surveys were conducted in the high bay. reactor test 
chamber. vault room. equipment room. and office areas to confirm that no contamination 
existed above regulatory limits. The highest quantitative total alpha measurement found 
was 13 dpm/ I 00 em" and the highest quantitative total beta measurement was 961 
dpm/1 00 cm 2

. These measurements arc belmv the 5.000 dpm/1 00 em" limit f(x fixed 
contamination. The highest removable alpha contamination found was 6 dpm/1 00 em= 
and the highest removal beta found \\as 12 dpm/1 00 cm 2

• These measurements arc 
below the 1.0()() dpm/ I 00 cm2 removable contamination limit. The high bay floor area 
identified above radiological limits in the 1995 ORISE survey \\as scabbled and samples 
\\Cre taken. The highest cesium-137 (Cs-137) was 1.8 pCi/g. This area was remediated 
and the debris \\as disposed of as radidactive \\astc. No cobalt-60 (Co-60) was detected. 
This survey confirmed that the facility met DOF and State of Califtm1ia guidelines f()r 
unrestricted usc in 1998.= 

• 1998 ORISE Re-Verification Survey. In September 1998. ORISE performed a re
verification of Building 4019 that included surveys of both the test vault and the 
previously identified contaminated area in the high bay. All surface activity levels 
satisfied DOE and U.S. Nuclear Regulatory Commission (NRC) guidelines in 1998 (see 
the table below). 3 

Surface Contamination Guidelines from 
DOE Order 5400.5 (1990) and NRC Regulatory Guide 1.86 (1974) 

--

Allowable Total Residual Surface Contamination (dpm/100 cm2
) 

Radionuclides Average Maximum Removable 
Transuranics, Ra-226, Ra-228. Th-230, 100 

I 
300 20 

Th-228, Pa-231, Ac-227. 1-125, and 1-
129 
Th-Natural. Th-232. Sr-90. Ra-223, Ra- 1,000 3,000 200 
224, U-232. 1-126, 1-131. and 1-133 
U-Natural. U-235. U-238. and associated 5.000a 15,000a i.OOOa 
decay products 
Beta-gamma emitters (radionuclides 5.000~-y 15,000~-y 1,000f3-y 
with decay modes other than alpha 
emission or spontaneous fission) except 
Sr-90 and others noted above 

1 Vitkus, T.J. and Bright, T.L., Verification Sun·c_v of Buildings T019 and T024 Santa Susana Field Laboratory. 
Roc/..wel/lnternational, Ventura Countv. California, Oak Ridge Institute for Science and Education, February 1996, 
pgs.4, 8-9,12, 14. 
2 Liddy. P., Building 4019 Final Status Sun•ey Report, The Boeing Company, June I 0, 1999, p. 4. 
3 Vitkus, T., Addendum to the Verification Sun•ev Report for Building TOI9 and T024. Santa Susana Field 
Laboratory, Ventura County. California (GRISE 1996a), Oak Ridge Institute for Science and Education, February 
16, 1999, pgs. 2-3. 
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I I 
The average level of gamma radiation inside a building or habitable structure on a site that has no 
radiological restriction on its usc shall not exceed the background level by more than 20 pR 1h. 

Source lJ S i\tOilliL' !Jll..'rg~ ( omm1:-.:-.JO!l (llt)\\ NRC) RL·gula1or~ (JUILk 1 ~(l_ fLTlllJ!latlon of Opcrallng I.ICL'IbL'\ !or 
l"uclcar Reactor,. June I '17-1. r I Xh-:i 
ll S Derartment of Lnerg' Order :i-!00 :i. Raclrallon l'rntectron ol· the l'uhlrL· and the Lmrronment. Februar\ X. I '!9U. 
r IV-I>. 

• 1998 Califomia DHS Verification Survey. In October 1998. the Calif(xnia Department 
of llealth Services (DHS) performed a verification survey. 1 

• 200 I EPA V crification Survey. In October 200 I. an independent oversight verification 
and confirmation survey funded by the Environmental Protection Agency was conducted 
to compare results against previous surveys by Rockctdync/Boeing and ORISL. The 
200 I survey showed results belm' NRC radiological limits in 200 I (see table above) and 
confirmed the conclusions reached by both Rocketdyne/Boeing and ORISE.2 

Radiological Usc Authorizations: None found. 

Fom1cr Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4019 \vas first identified on a 1965 aerial photograph. A 196 7 
aerial photograph identifies probable leakage emanating fi·om the northwest corner of Building 
4013 and draining southwest between Bui I dings 4013 and 4019 to 20th Street. A 1972 aerial 
photograph notes an open storage (OS) area north of Building 4019. In 1978. the open storage is 
identified as OS-I 0 and contains a probable stain and two vertical tanks. The stain and vertical 
tanks are noted with varying degrees of certainty in 1980. 1988, and 1995. By 2005, Building 
4019 is the only structure still standing in the immediate vicinity. ;\ probable stain. first 
identified in 2002. is located near the northwest corner of Building 4019.3 

Radionuclides of Concern: Totally encapsulated highly enriched uranium was handled in 
Building 4019. Radionuclides resulting from reactor operations in Building 4019 include: 
arnericium-241 (Am-241 ), Cs-137. plutonium isotopes (Pu-238, Pu-239. Pu-240, Pu-241 ). 
strontiurn-90 (Sr-90), and natural and enriched uranium (U-234. U-235. U-238).4 All 
radionuclides of concern listed are included for analysis in the August 2009 Final Field 
Sampling Plan, Radiological Background St1u(v. Santa Susana Field Laborat01y. Table 3.3 
presents a summary of radiological contaminants of concern. 

1 The Boeing Company, Rockctdyne Environmental Affairs, Building 4019- SNAP Flight Svstem Critical Facilitv, 
January 8, 2003, pgs. 1-2. 
c Rash, M., Final Oversight Verification and Confirmation Radiological Sun•ev Report/or Buildings T-Oll, T-019, 
T-055. and T-100, Tetra Tech EM, Inc., December 20, 2002, pgs. I, 26. 
3 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV, Ventura County, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area JV Santa Susana Field 
Laboratory, Ventura County. California. Volume] Methodolo?J!, May 2005, p. 2-9. 
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Drainage Pathways: Storm drainage for Building 4019 follows a culvert south of the building 
to 20th Strcct. 1 Aerial photographs fi·om 1965 to 2005 idcnti fy a drainage pathway that flows 
south from 20th Street to impoundments in Area 111. 2 The general slope of Area IV. including 
Building 4019. is in a southerly direction. Water runotl is directed to the retention reservoirs 
which arc part ofthe SSFL industrial effluent control system. Liquid eft1ucnt discharge fi·om the 
final retention pond into the Bell Canyon drainage occurs only after controlled ef11uent holdup 
and sampling. The north end of Building 4019 is ncar the surface drainage divide for the area. 
North of drainage divide. water drains norther1v to Simi Va11C\·. 3 ~ . . 
Radiological Contamination Potential: Class 1 because of f(Jnncr usc of Building 4019. 
Recommended Locations for Sediment/Soil Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Extensive soi I samp!:::g. is recommended in the Building 40 19 area. As discussed above. 
previous investigation f()Und radiological contamination in Building 4019 and characterization 
studies for the Building 4019 area were focused on delim~ating the extent of contamination to 
sta!·,dards that were appli.:ablc at the time. Previous characterization studies for the Building 
40 !9 area were focused on delineating the extent or contamination to standards that were 
applicable at the time and not to the standard required by the December 20 I 0 Administrative 
Ord~r on Consent. Therefore. additional characterization is recommended tor the Building 4019 
area. This includes the hi lowing Building 4019 areas and appurtenances: 

• Former test vault location in the central portion of Building 4019. Past usc of the vault 
may have left residual contamination in the area. 

• Fonner waste holdup tank and vault located under Room I 07 at south end of Building 
4019. The known radioactive waste holdup tank may have left residual contamination in 
the area. 

• Drain and pump locations identified in the as-built plumbing plan of Building 4019. If 
radioactive materials were released into the building drains, residual contamination may 
be in the area. 

• Sanitary sewer line south of Building 4019. If radioactive materials were released into 
the sewer system, residual contamination may exist in the materials inside and 
surrounding the sewer lines. 

1 Technical Site Information. Energy Technology Engineering Center (ETEC). GEN-AT-0027. Rn·ision B, Rockwell 
International Corporation, August 1993, p. b-25. 
2 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory Area IV. Ventura County. 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
3 Chapman, J. A., Radiological Survey of Buildings T019 and T013; An Area Northwest of T059, T019. T013. and 
T012; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
4 Map located at: http://dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Storm drainage south of the Building 4019. Storm \Vater originating ti·om Building 4019 
discharges into this storm drain. Consequently. this storm drain may provide a pathway 
fiJr the migration of radionuclides from Building 4019 and residual contamination may he 
in the area. 

• Area north and west of Building 4019 where staining from unknown source was noted in 
aerial photograph. 

• Area between Building 4013 f(Jotprint and Building 4019 where leakage from an 
unknown source was noted in aerial photographs. 

• The area between Building 4019 and the Building 4059 footprint. Radionuclides 
originating fl·om either building may have migrated to the area between buildings via 
surface water flow or airborne releases. 

• Drainage pathways associated with the Building 4019 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.1.5 Building 4025 Area 

Site Description: The Building 4025 area comprises Building 4025. Electrical Substations 4725 
and 4924. Mechanical Equipment Slab 4925. Sodium Reactor Experiment Mock-Up Equipment 
Building 4926, and the land surrounding these buildings. 1 Building 4025 was constructed in 
1959 as the Remote Handling Mock-Up Building to support Systems for Nuclear Auxiliary 
Power (SNAP) reactor tests. It was designated a non-nuclear facility.23 Figures 2.1.5a through 
2.1.5b provide a current photograph and the best available building-specific drawing(s) that the 
research team could find. Building 4025 was located on B Street north of Sodium Laboratory 
Building 4006 and west of SNAP Environmental Test Facility Building 4024. Building 4006 is 
discussed elsewhere in this section. Building 4024 is discussed in the Subarea liSA-SA TM. No 
as-built drawings were located for Building 4025. Plate I presents a summary of all identified 
features for this site. 

Building Features: Building 4025 measured 5.595 square feet and consisted of a low bay. 
middle bay. and high bay. The building was constructed with a steel frame. roof. and siding. 
Ceiling heights were 9 feet. 20 feet. and 35.5 teet. respectively. Two 2-ton bridge cranes were 
located at the building, as was a restroom:u 6 Figure 2.1.5b provides a 11oor plan for Building 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
2 Chapman. J. A .. Radiological Survey of Buildings T049. T042. T027. T032. and T025. GEN-ZR-001 3. Rockwell 
International, Rocketdyne Division, August 8, 1988, pgs. 9, 17. 22. 24, 26, 31, 35, I 09- I 14. 119-120. 
3 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv. California. Volume 2 Area 1V Site Summaries, May 2005. p. J-13. 
~ Chapman, J. A .. Radiological Sun·cv of Buildings T049. T042. T027. T032, and T025, GEN-ZR-0013, Rockwell 
International, Rocketdyne Division, August 8, 1988, p. 22. 
5 Saperc Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area 1 V Santa Susana Field 
Laboratory. Ventura Countv. California. Volume 2 ···Area 1V Site Summaries. May 2005, p. J-13. 
6 Technical Site Information, Encrgv Technologv Engineerin~ Center (ETEC), GEN-AT-0027, Revision B, Rockwell 
International Corporation, August 1993, p. b-31. 
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4025. This t1oor plan depicts a pit at the southern end of the middle bay. 1 No other int(mnation 
has been located on this pit. A 1999 letter regarding demolition notes that Building 4025 will be 
removed and includes the f()IIO\ving two tasks: "'Excavate pits that are backfilled at B4025'" and 
"'Backfill and compact to 90% pits at 84025."'2 Another 1999 demolition letter notes that 
Building 4025 has a standard foundation with two I 0-f()ot by I 0-foot pits. 3 Further details on 
these pits are not known at this time. A demolition checklist contains hand written notes 
indicating Building 4025 may have had an underground storage tank (UST). ()eophysical 
surveys did not identify a tank so it was either never present or was removed. The notes suggest 
drawings depict this UST. 4 No such dra\vings have been located to date. 

A sanitary sewer line is identified north of Building 4025 \\ ith flow in the sewer line directed to 
the west.' 

Forme1· Use(s): Building 4025 \\as used as the Remote I land ling Mock-Up Building through 
1970 f()r remote handling and viewing of mock-up work in support of SNAP 2/1 OA tests. SNAP 
8 tests. and other nuclear reactor tests. Following cancellation of the SNAP program in 1970. 
Buildinr 4025 was designated the Energy Technology Engineering Center Instrumentation and 
Inventory Building and was used for component assembly. storage. and instrumentation work at 
least through mid-1988. An outside area surrounding Building 4025 was used as a storage yard 
for salvageable materials and scrap components in 1988.r, 

Information f1·om Interviewees: None to date. 

Radiological Incident Reports: There has been one incident associated with Building 4025. 
The following table provides information presented in an incidents database provided by Boeing. 
Summaries of only the incident reports that resulted or may have resulted in releases to the 
environment are provided following the table, when available. Summaries of all available 
incident reports are provided in Attachment A. 

Building 4025 Incident Report Summary 

--

Incident File Date of Location of 
Isotopes Description of Incident 

Name Incident Incident 
i\0306 11/16/1979 SHIELDED Co-60 OFF SCALE DOSIMETER DURING 

AREA GAMMAGRAPH OPERATION. 

1 Chapman, J. A_, Radiological Swwv of Buildings T049. T042. T027. T032. and T025. CEN-ZR-0013, Rockwell 
International, Rocketdyne Division, August 8, 1988. p. 24. 
2 Correspondence from McLain, S., G_D_ Heil, IrK, to Mitchell, M., The Boeing Company, Reference_· 1TB No. 
503818. Demolition of8 Buildings. Rocketdvne SSFL, June 8, 1999_ 
3 Correspondence from Ramirez, P_B., Boeing, Rocketdyne Propulsion & Power, to Laughlin, R., Ventura County 
Resource Management Agency Planning Division, Reference ETEC Demolition Projects, ETEC Site, Area IV, 
Santa Susana Field Lahoratorv, June 23, 1999. 
4 Lenox, A., SHEA Building Demolition Assessment Checklist (Refer to Demo Team Scope of Work), The ~oeing 
Company, April 3, 2000. 
5 Technical Site Information. Energy Technolot,.rv Engineering Center (ETEC). CEN-AT-0027. Revision B, Rockwell 
International Corporation, August 1993, p. b-23_ 
6 Chapman, J. A_, Radiological Sun•ey of Buildings T049, T042. T027. T032. and T025. CEN-ZR-0013, Rockwell 
International, Rocketdyne Division, August 8, 1988, p. 31. 
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Current Usc: Demolished in September 1999. 1 Based on available information. the dimensions 
ofthe excavation made during building demolition are unkno\\n. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcase(s): In 
1988. Rockweii/Rockctdyne performed a radiological survey of Building 4025 and the 
surrounding parking lot/storage area outside the building. During this survey. background 
radiation levels were found to vary considerably and had to be statistically corrected. The most 
important factor influencing ambient background radiation conditions around Building 4025 was 
its close proximity to the Radioactive Material Handling Facility (RMHF). which stored high 
levels of radioactive material. The exterior storage yard was approximately 200 feet from 
RMHF Building 4075. Aller correcting for background radiation, the survey concluded that no 
residual radioactivity was found above Nuclear Regulatory Commission acceptance limits of 5 
microroentgens per hour in 1988.] 

Radiological Usc Authorizations: None found. 
Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4025 is first identified in a 1959 aerial photograph. In 1967. a 
possible pipeline is noted at the south side ofthe building. A drainage pathway and open storage 
(OS) area. denoted OS-2. is identified north of the building. OS-2 contained a stain in 1967. 
The drainage pathway and OS-2 \Vere still visible in 1972. but not in 1978. In 1980. OS-2 was 
visible with a possible stain. In 2005. a ground scar is noted where Building 4025 used to exist.' 

Radionuclidcs of Concern: Building 4025 was not known to have handled or stored radioactive 
materials. Residual radioactivity was not suspected in Building 4025 during a 1988 radiological 
survey.4 However, a radiological incident report described below indicates a Co-60 source. This 
suggests other sealed source use in the building. Radionuclides associated with potential 
migration from RMHF Contaminated Equipment Storage Building 4075 include: isotopes of 
uranium. thorium. and plutonium: and mixed fission products. 5 Radionuclides associated with 
nearby SNAP Building 4024 include: amcricium-241 (Am-241 ). cesium-137 (Cs-137), Co-60. 
europium isotopes (Eu-152, Eu-154), isotopes of plutonium (Pu-238. Pu-239, Pu-240. Pu-241 ). 
strontium-90 (Sr-90), tritiated titantium (1-1-3). and natural and enriched uranium (U-234. U-235, 
U-238).6 All radionuclidcs of concern listed arc included f(x analysis in the August 2009 Final 
Field Sampling Plan, Radiological Background Study, Santa Susana Field Laboratmy. Table 
3.3 presents a summary of the radiological contaminants of concern. 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of' Area IV Santa Susana Field 
Lahoratorv. Ventura Countv, Calij'omia, Volume 2 -Area IV Site Summaries, May 2005, pgs. J-13-J-14. 
2 Chapman, J. A., Radiological Survey of Buildings T049, T042, T027. T032, and T025. GEN-ZR-00 13. Rockwell 
International. Rocketdyne Division, August 8, 1988. 
1 Kartman, A.S .. Aerial Photographic Analvsis of' Santa Susana Field Lahorato1y - Area IV, Ventura County, 
California, Volume 1 & 2. U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
4 Chapman, J. A., Radiological Survey of Buildings T049, T042, T027, T032, and T025, GEN-ZR-00 13. Rockwell 
International, Rocketdyne Division, August 8. 1988, p. 31. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of' Area IV Santa Susana Field 
Lahoratory, Ventura Countv. California, Volume 2 -Area 1V Site Summaries, May 2005, p. 1-17. 
6 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of' Area IV Santa Susana Field 
Lahoratory, Ventura County, Ca/if'ornia, Volume 1 Methodology, May 2005, p. 2-9. 
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Drainage Pathways: Storm drainage for Building 4025 follows a culvert south of the building 
to I i 11 Street. 1 Aerial photographs hom 1957 to 2005 indicate that drainage followed I i 11 Street 
to the south and continued to impoundments in Areas Ill and IV. The Area IV impoundment is 
identified as IM-5 on aerial photograph analysis and as the I i 11 Street Drainage in this technical 
memorandum.~ The I 7111 Street Drainage is discussed later in this section. The general slope of 
Area IV is in a southerly direction. Water runoff is directed to the retention reservoirs which arc 
part of the SSFL industrial efllucnt control system. Liquid eftluent discharge from the final 
retention pond into the Bell Canyon drainage occurs only after controlled erlluent holdup and 
sampling.' Building 4025 was located south of RMI IF Building 4075 and may have received 
drainage Jh)ll1 Building 4075. 

Radiological Contamination Potential: Class I because of proximity to SNAP Building 4024. 
RMIIF Building 4075. and OS-2 and the potential of radioactive material migration via surface 
water flim or airborne release from these buildings. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.1 provide a convenient ref(~rence l(x the following recommendations. 

Due to the potential radioactive material migration via surface water tlow or airborne release 
from SNAP Building 4024 and RMHF Building 4075. there is a possibility that residual 
contamination in the Building 4025 area will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4025 area. This includes the following Building 4025 areas: 

• Pit area located at the southern end of the middle bay in the Building 4025 footprint. 
l.ack of excavation and backfill information requires this area be examined for residual 
contamination. 

• Pits discussed in demolition correspondence if locations can be determined. Lack of 
excavation and backfill information requires this area be examined for residual 
contamination. 

• Possible UST, if location can be determined. A UST of unknown content may be a 
source of residual contamination. 

• Area south of the Building 4025 footprint where a possible pipeline is noted in aerial 
photographs. If radioactive materials were released into the pipeline, residual 
contamination may exist in the materials surrounding the pipeline. 

1 Technical Site Information. Energy Technology Engineering Center (ETEC). GEN-AT-0027. Revision B. Rockwell 
International Corporation, August 1993, p. b-25. 
=' Kartman, A.S., Aerial Photographic Anazysis of Santa Susana Field Laboratmy - Area IV. Ventura County, 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
3 Chapman, J. A., Radiological Survey of Buildings T049, T042, T027, T032, and T025, GEN-ZR-0013, Rockwell 
International, Rocketdyne Division, August 8, 1988, p. 17. 
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• Sanitary sewer line north of the Building 4025 footprint. If radioactive materials were 
released into the se\\er system. residual contamination may exist in the materials inside 
and surrounding the sewer lines. 

• Storm drainage south of the Building 4025 footprint. Storm water ongmating from 
Building 4075 or OS-2 could discharge into this storm drain. Consequently. this storm 
drain may provide a pathway for the migration of radionuclides fl·om these areas and 
residual contamination may be in the area. 

• Drainage pathway and OS-2 north of the Building 4025 footprint where an unknown 
stain \\as identified in aerial photographs. If radioactive materials were released from 
OS-2. this drainage may provide a pathway for the migration of radionuclides from these 
areas and residual contamination may be in the area. 

• Drainage pathways associated with the Building 4025 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.1.6 Building 4228 Area 

Site Description: The Building 4228 area comprises the Building 4228 complex and 
surrounding land near the nmihwcst property line of Area IV. The Building 4228 complex 
includes Building 4228. Electrical Substation 4 708. Electrical Equipment Pads 4807 and 4808, 
Air Blast Heat Exchanger Pad 4809, and Sodium Component Test Installation (SCTI) Power Pak 
Cooling Tmver 4710. Building 4228 was constructed in the early 1980s as the SCTI Power Pak 
Facility. The nmihwest end of Building 4228 was built on top of the Systems for Nuclear 
Auxiliary Power (SNAP) Critical Test Facility Building 4012.1.2 Figure 2.1.6a provides a current 
photograph. The research team was unable to find building-specific drawing(s). Building 4228 
was located east of SNAP Non-Nuclear Component Assembly Building 4013 and west of former 
SNAP 8 Experimental Reactor Building 4010. Buildings 4010, 4012. and 4013 (including 
Buildings 4413 and 4823) are discussed elsewhere in this section. No as-built drawings were 
located for Building 4228. Plate I presents a summary of all identified features for this site. 

Building Features: A sanitary sewer map shows a sewer line that appears to be located south of 
the Building 4228 footprint. Building 4228 was associated with I 0 aboveground tanks ranging 
in size from 55 gallons to 20,000 gallons. Contents included oiL morpholine. sulphuric acid, 
deionized water, polyphosphate. and hydrazine. Secondary containment for the 55-gallon 
hydrazinc tank was an open concrete pit. 3 It is not known exactly where this pit was located. 

Former Use(s): Building 4228 has been identified as the Power Pak facility and the sen Co
Generation Plant. This technical memorandum will refer to Building 4228 as the sen Power 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory. Ventura County, Calilornia. Volume 2 Area IV Site Summaries, May 2005, p. L-21. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
' Technical Site lnlorrnation. Energy Tcchnolo&rv Engineering Center (ETEC). GEl'-.'-AT-0027, Revision B, Rockwell 
International Corporation, August 1993, pgs. b-23, b-42, b-46. 
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Pak facility. The SCTI Power Pak facility was designed to harness the steam produced through 
SCfl"s sodium experiments and generate commercial electric power. The system operated fl·om 
1988 through 1993. The power generated was sold onto the grid through Edison Power. 1 2 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Demolished in 2003. 3 Based on available information. the dimensions of the 
excavation made during building demolition arc unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Hclcasc(s): 
Radiological surveys specific to Building 4228 were not conducted. Building 4012 was released 
by the U.S. Department of Energy by the time Building 4228 was demolished. According to a 
Safety. Health. and Environmental /\f1~1irs Impact Revie\\ Checklist. the demolition of Building 
4228 did not involve radioactive materials and was not conducted in a radiological arca. 4 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: In 1978. prior to the construction of Building 4228. an open storage (OS) 
area. identified as OS-7. and a possible waste disposal area (WDA). identified as WDA-6. are 
visible north of the Building 4228 site. A probable stain was located at the west end of OS-7. 
Possible solid waste debris is noted in WDA-6. Building 4228 first appears on a 1988 aerial 
photograph. A structure containing cooling fans (Building 4 71 0) is visible to the east of Building 
4228. An overhead pipe is also noted near the southwest Cllrner of Building 4228. In 1995. 
overhead pipes. a vertical tank. and a probable s:ain are identified around Building 4228 and the 
cooling tan structure. A stain near the south end of the cooling fan structure is also noted. By 
2005, all the structures associated with Building 4228 were gone.' 

Radionuclidcs of Conccr·n: The research team did not find evidence that radioactive material 
were used in Building 4228. Radionuclides resulting from former reactor operations in Building 
4012, which supported the northwest end of Building 4228, include: americium (Am-241 ). 
cesium-137 (C:s-137). plutonium isotopes (Pu-238, Pu-239, Pu-240. Pu-241 ). strontium-90 (Sr-
90), and natural and enriched uranium (U-234. U-235, U-238).6

·
1 All radionuclides of concern 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Coum~·. Cahj(Jrnia, Volume 2 Area IV Site Summaries, May 2005, p. L-21. 
2 Kneff, D.W. et al., Sodium Component Test Installation (SCTI) Demolition Final Report, E/D-08336, The Boeing 
Company, October I, 2003, pgs. 8-9. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, pgs. L-21~L-22. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv, California, Volume 2 ~-Area IV Site Summaries, May 2005, p. L-21. 
5 Kartman, A.S., Aerial Photographic Anazvsis of Santa Susana Field Laboratmy Area IV, Ventura County, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
6 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv. California. Volume! ·Methodology, May 2005, p. 2-9. 
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listed arc included for analysis in the August 2009 Final Field Sampling Plan. R({(/iological 
Background Study, Santa Susana Field Lahomtorv. Table 3.3 presents a summary of 
radiological contaminants of concern. 

Drainage Pathways: Aerial photographs from 1957 to 2005 indicate that drainage followed 
I i 11 Street to the south and continued to impoundments in Areas Ill and IV. The Area IV 
impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street 
Drainage in this technical memorandum.c The I i 11 Street Drainage is discussed later in this 
section. The general slope of Area IV is in a southerly direction. Water runoff is directed to 
the retention reservoirs which arc part of the SSFL industrial effluent control system. Liquid 
effluent discharge from the final retention pond into the Bell Canyon drainage occurs only 
after controlled cf11uent holdup and sampling. The north end of Building 4228 is ncar the 
surface drainage divide for the area. North of drainage divide. water drains northerly to Simi 
Vallcy.H Building 4228 was located on top of and south of former SNAP Critical Test Facility 
Building. which handled radioactive materials and generated radionuclides. and may have 
received drainage fi·om Building 4012. 

Radiological Contamination Potential: Class I because Building 4228 was located on top of 
and south of f(mncr SNAP Critical Test Facility Building 4012. \vhich is also identified as Class I. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.1 provide a convenient reference f()l' the following recommendations. 

Extensive soil sampling is recommended in the Building 4228 area primarily because it was 
constructed on top of former SNAP Critical Test Facility Building 4012. Significant inf(mnation 
is lacking regarding the excavation activities at Building 4228. Radiological surveys specific to 
Building 4228 were not conducted and previous characterization studies for the Building 4012 
area were focused on delineating the extent of contamination to standards that were applicable at 
the time. Previous characterization studies for the Building 4012/4228 area were focused on 
delineating the extent of contamination to standards that were applicable at the time and not to 
the standard required by the December 20 I 0 Administrative Order on Consent. Therefore, 
additional characterization is recommended for the Building 4228 area. This includes the 
following Building 4228 areas and appurtenances: 

• Former Building 4012 critical cell (Room 110) and fuel storage room (Room 109) in the 
northern Building 4228 footprint. Past contamination of these rooms may have left 
residual contamination in the area. 

1 Unknown Author, Facility Information, Building 012, Unknown Date, HDMSPOO 18280 II. 
2 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratmy Area IV, Ventura Countv. 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
3 Chapman, J. A., Radiological Survey of Buildings T0/9 and TOlJ; An Area Northwest of T059, T0/9, T0/3, and 
T012; And a Storage Yard West of' Buildings T626 and T038. CEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
4 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Former Building 4012 radioactive waste tank holdup tank outside Room 104 on the south 
side of the Building 4228 footprint. The known radioactive waste holdup tank may have 
left residual contamination in the area. 

• Sanitary sewer line located south ofthe Building 4228 footprint. If radioactive materials 
\vcre released into the sewer system. residual contamination may exist in the materials 
inside and surrounding the sewer lines. 

• Former OS-7 and possible WDA-6 identified on aerial photographs north ofthc Building 
4228 I(Jotprint. If radioactive materials \\et-c stored or disposed in OS-7 or WD/\-6. 
contaminatio11 could have migrated to the Building 4228 area. and residual contamination 
may exist. 

• Probable stain identified on a 1995 aerial photograph cast of the Building 4228 footprint 
and at south end of Building 4710 fnotprint. The unknown stains may be possible 
Sl•ut-ccs of contamination. 

• D:·ainage pathways associated \\ ith the Building 4228 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.1. 7 Building 4310 Area 

Site Descl"iption: The Building 4310 area comprises Building 4310 and the land surrounding it. 
Building 4310 was constructed in the early 1960s. It was a small. portable structure. Building 
4310 appears near Systems for Nuclear Auxiliary Power (SNAP) Experimental Reactor Building 
40 I 0 on a January 1967 industrial planning map. It appears near Small Component Test Loop 
(SCTL) Building 4826, and Control Element Test Structure 4354 on industrial planning maps 
from 1971 through 1973. 12 Because Building 4310 changed locations. it is discussed as part of 
Group I and Group 6 building areas. Figure 2.1.7a provides a current photograph. The research 
team was unable to find building-specific drawing(s). Buildings 40 I 0, 4354, and 4826 arc 
discussed elsewhere in this section. No as-built drawings were located 1or Building 4310. Plate 
I presents a summary of all identified features for this site. 

Building Features: A sanitary sewer map shows a sewer line that appears to be located south of 
the original Building 43 I 0.3 

Former Use(s): Building 43 I 0 was identified as a portable change room on industrial planning 
maps.4 Presumably a portable change room is a non-permanent structure used for changing 
clothes. 

1 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratmy, Ventura County. California, Volume 2 Area IV Site Summaries, May 2005, p. P-9. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March I 962-November 
1992. 
3 Technical Site Information, Energy Technology Engineering Center (ETEC). GEN-AT-0027, Revision B, Rockwell 
International Corporation, August 1993, p. b-23. 
4 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 

53 
Redacted 



Santa Susana Field Laboratory 
II istorical Site :\sscssment 
Final Technical Memorandum: Area IV, Subarea HSA-SB 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

October 2012 

Current Usc: Building 4310 was relocated ncar the SCTL Buildings 4826 and 4354 sometime 
between 1967 and 1971. 12 The research team could not find any detailed inf(mnation describing 
how the building was moved. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Building 4310 were not conducted. The original Building 4310 
location was covered as part of the Rockwcii/Rockctdync 1994-1995 Area IV Radiological 
Characterization Survey. An ambient gamma and walkabout survey was conducted in the area 
of Building 4310. The average gamma exposure rate for the developed areas of the Santa Susana 
Field Laboratory Area IV was 13.6 microrocntgens per hour (~tR/hr) with a maximum rate of 
19.4 flR/hr. The average exposure rate for all of Area IV \\as 14.6 ~tR/hr with a maximum rate 
of 21.4 ~tR/hr. The local background exposure rate outside of Area IV was 15.6 ~tR/hr with a 
maximum value of20.5 ~tR/hr. According to the survey report the gamma radiation distribution 
of Area IV was statistically indistinguishable fi·om the local background gamma radiation 
distribution. The U.S. Nuclear Regulatory Commission and the State of California specify a 
limit of 5 ~tR/hr above the average background of the data set for release of land for 
radiologically unrestricted use. Ambient gamma regulatory limits were below these acceptable 
limits.' 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4310 is first identified on a 1967 aerial photograph near Building 
4010. The 1967 aerial photograph indicates that drainage flows southwest fi·om an open storage 
(OS) area identified as OS-2 in Subarea HSA-7 toward Building 4010 and 4310. By 1972. 
Building 4310 was relocated and included in a processing area (PA) designated PA-l in the 
Environmental Protection Agency's aerial photograph analysis.4 

Radio nuclides of Concern: The research team did not find evidence of radioactive material usc 
in Building 4310. Radionuclides associated with potential migration ll·om SNAP Buildings 40 I 0 
and 4012 include: antimony-125 (Sb-125). americium-241 (Am-241 ). cesium isotopes (Cs-134. 
Cs-137), cobalt-60 (Co-60), europium isotopes (Eu-152, Eu-154). isotopes of plutonium (Pu-
238. Pu-239. Pu-240, Pu-241 ). strontium-90 (Sr-90), and natural and enriched uranium isotopes 

1 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Lahoratorv. Ventura Countv. California, Volume 2 Area IV Site Summaries, May 2005. p. P-9. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
1 Rockwell lnternationai/Rocketdyne Division, Area IV Radiological Characteri?-ation Survey, A4CM-ZR-OO/!, 
Rev. A, August 15. 1996. 
4 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV. Ventura Countv, 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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( U-234, U-235. U-238). 1 ~ 3 All radionuclides of concern listed are included for analysis in the 
i\ugust 2009 Final Field Sampling Plan, Radiological Background Studv, Santa Susana Field 
rahora/ory. Table 3.3 presents a summary ofradiological contaminants of concern. 

Drainage Pathways: !\erial photographs from 1957 to 2005 indicate that drainage followed 17111 

Street to the south and continued to impoundments in i\rcas Ill and IV. The !\rca IV 
impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street Drainage 
in this technical mcmorandum.4 The I i 11 Street Drainage is discussed later in this section. The 
general slope of Area IV is in a southerly direction. Water runoiT is directed to the retention 
reservoirs \Vhich arc part of the SSFL industrial cflluent control system. Liquid effluent 
discharge from the final retention pond into the Bell Canyon drainage rcpottcdly occurs only 
after controlled cfllucnt holdup and sampling."1

' 

Radiolo::ical Contamination Potential: Class I for original Building 4310 site because of 
proximity to SN!\P Buildings 40 I 0 and 4012 and the potential of radioactive material migration 
via surL .. :c water flow or airborne release from these buildi.1gs. 

Recommended Locations fot· Sediment/Soil Sampling: 

Plate I and Figure 2.6 provide a convenient reference for the folkm ing recommendations. 

Extensive soil sampling is recommended in the Building 4310 area primarily because of its 
proximity to SN!\P Buildings 40 I 0 and 4012 and the potential for radioactive material migration 
via surface water tlow or airborne release from these areas. Radiological surveys specific to 
Building 431 0 were not conducted and previous characterization studies for the Building 43 I 0 
area were focused on delineating the extent of contamination to standards that were applicable at 
the time. Previous characterization studies for the Building 4310 area were focused on 
delineating the extent of contamination to standards that were applicable at the time and not to 
the standard required by the December 20 I 0 Administrative Order on Consent. Therefore, 
additional characterization is recommended tor the Building 4310 area. This includes the 
following Building 43 I 0 areas and appurtenances: 

• Sanitary sewer located south of the Building 4310 footprint. If radioactive materials were 
released into sewer lines, residual contamination may exist in materials inside and 
surrounding the sewer lines. 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, Ca!tjhrnia, Volume 1 - Methodolo~·, May 2005, p. 2-9. 
c Zwetzig, G.B., Sun•ey of Fission- and Corrosion-Product Acti1·itv in Sodium- or NaK-Cooled Reactors, A1-AEC
MEM0-12790, Atomics International, a Division of North American Rockwell Corporation. February 28, 1969, p. 
5. 
1 Unknown Author, Facility 1nfhrmation, Building 012, Unknown Date, HDMSPOO 18280 II. 
4 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory - Area IV, Ventura County, 
Califhrnia, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
5 Chapman, J. A., Radiological Survev of Buildings T019 and T013; An Area Northwest of T0 59, TOJ9, T013, and 
TOll; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
6 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Drainage pathways associated with the Building 4310 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.2 Group 2 

The Group 2 index map is presented in Figure 2.2. Following Figure 2.2. the site photograph 
and layout drawings klr each building area \\ithin HSA-58 Group 2 are presented. HSA-513 
Group 2 includes II building areas that were part of the Sodium Component Test Installation 
(SCTI) Building Complex. Note that Building 4358. originally built to support SCri. was later 
moved to support the Small Component Test Loop (SCTL). As a result. Building 4358 will he 
discussed as appropriate in Group 2 and Group 4 of this section. 

2.2.1 Building 4355 Area 

Site Description: The Building 4355 area comprises Building 4355. Electrical Substation 4756. 
and the land surrounding these buildings near 13 Street. Building 4355 was the Control Center 
for the SCTI Building Complex constructed between 1959 and 1964. The SCTI Building 
Complex included Buildings 4355. 4356. 4357. 4359. 4360. 4361. 4362. 4392. 4457. 4656. and 
4756. These buildings arc discussed later in this section. Building 4355 was located adjacent to 
SCTI Buildings 4356. 4357. and 4359. and north of SCTL Buildings 4026. 4226, and 482(J. 123 

Figures 2.2.1 a through 2.2.1 b provide a current photograph and the best available building
specific drawing(s) that the research team could lind. No as-built drawings were located for 
Building 4355. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4355 was a 4.369-square-foot steel-framed enclosed structure.-u 
Building 4355 contained restrooms and air conditioning. The ceiling height was I 0 feet. 6 Figure 
2.2.1 b presents a floor plan for Building 4355 with notations depicting the control room. lab. 
computer. lockers. transformer, hot water. and rest rooms. A sanitary sewer map shows that at 
one point a sewer line branch connected to the north side of Building 4355. The branch line runs 
north and connects to a sewer main south of Building 4013.7 A 1966 drawing depicts a below
grade pipe running from a floor drain on the east side of Building 4359 to a catch basin located 

1 Kneff. D. W, et al., Sodium Component Test Installation (SCTI) Demolition Final Report, EID-08336, October I. 
2003, pgs. 7. 13-14. 
2 DE-AC03-98SF21530, Em·ironmental Restoration and Remediation of the Former Energy Technologr 
Engineering Center. Contract Awarded to Boeing North American, Inc .. Rocketdyne Propulsion & Power. 
December 31, 1998. Attachment I. Appendix 2. pgs. 1-2. 
3 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California. Volume 2 Area IV Site Summaries, May 2005. p. P-19. 
4 Kneff. D. W. ct al., Sodium Component Test Installation (SCTI) Demolition Final Report, EID-08336, October I, 
2003. p. 14. 
5 DE-AC03-98SF21530, Enl'ironmental Restoration and Remediation of the Fom1er Energy Technolo;.~:v 
Engineering Center, Contract Awarded to Boeing North American, Inc., Rocketdyne Propulsion & Power, 
December 31, 1998, Attachment I, Appendix 2, pgs. 1-2. 
6 Technical Site Information, Energy Technology Engineering Center (ETEC), GEN-AT-0027, Revision B. Rockwell 
International Corporation, August 1993, p. b-36. 
7 Technical Site Information, Energy Technology Engineering Center (ETEC), GEN-AT-0027, Revision 8, Rockwell 
International Corporation, August 1993, p. b-23. 
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between Buildings 4026 and 4355. 1 A riser located on the south side of Building 4355 supplied 
water for the sprinkler system in Buildings 4355 and 4357.c 

Former Use(s): Building 4355 was the SCri Control Center and contained the control room. 
data acquisition system. oftices for taci I ity management and stan: restrooms. a small chemistry 
laboratory. a facility record storage.3 Building 4355 was used to monitor and control operations 
in Building 4356.4 

Information from Interviewees: A number of ftm11er employees were interviewed about their 
experience at the SSf'L. Two remembered Building 4355. Excerpts fl·om these interviews arc 
included below. 

lntervin\ce 195 started working in Area IV nn the hill in 1968 at the Building 355 SCTI and 
later went into other buildings like Building 19. Building 4013. Building 59. and the infamous 
sodium burn pit. The f(1llowing excerpts were pulled from the interview. 

··1 tried to keep to fJrocedures and I made C/11 entry in the loghook H-l1en I \\'({S 

pcr/(mning something. /11 as the shif: leader a! SCTI and 11-I!Cn you took on that 
rc.1ponsihilitvj(;r (/shift, suyfi·om 8 to 3:30, vou \\Tote in the loghook ll'ho was 
doing ~~·lzat: "Joe Blow is doing Procedure X, Revision H-lwtel'Cr. .. My hoss 
would re1·ie11· my loghook- C\'ervrhing \l'{tS supposed to he logged Some 
facilities \\'ere tight~ rand some were looser ahout logbooks. 

Ar SCTI li'C were not required to \\earfilm hadges hut there \\'ere certain areas in 
A rca IV ~there you \t·ere required to 11 ·car afi lm hadge. Some of the sodium tanks 
fwd radioactive material to measure the ICl'C! of the materials in the tanks. In 
Buildings 13 and /9 we didn't need to \!'ear them."' 

Interviewee 63 worked at the Santa Susana Field Laboratory for 42 years starting in June 1957 at 
the Sodium Reactor Experiment, then leaving SSFL for a few years and returning back to the hill 
tn 1965 or 1966. The following excerpts were pulled from the interview. 

!finally got hack up on the hill in about 1965 or 1966 and I stayed up there until I 
retired. When I first got back up on the mountain, I did engineering studies -
paper studies looking at various reactor designs. Later I was assigned to be the 
mmwger ol the SCTI in about 1968 or 1969. Thae we tested steam generating 
equipment. I did tlwtfor a number ofyears. In mid-1970, I was made manager 
ol operations. I had I 20 employees and all of the work was non-nuclear. There 
were many operating facilities at SSFL during that time. We had a big pump test 

1 SSFL Area IV, Bldg. 359, Water/Sewer Distribution, Demolition & Installation, M359-68339-MI, Rockwell 
InternationaL December 12, 1966, HDMSe00455082. 
c Gump, J.A .. Building Construction and Protection Survey, Building/Facility 357/SSFL, April 23, 1987. 
3 Kneff, D.\\'. et al., Sodium Component Test Installation (SCTI) Demolition Final Report, E!D-08336, October I, 
2003, pgs. I 3- I 4. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. P-I 9. 
5 Interview No. I 95 conducted by DOE in 20 I 0. 
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loop and o numher of instrumentation arcos. We had an instrument !ah and (t 
chem !ah. 

I didn't need to \\·ear o film hodge ot SCTI or tlzcreoficr. !he onlv time I had to 
\\'ear afilm hodge was when I worked ot the Sodium Reactor 1:\periment 

!he SCTI cooling tower put off a plume of steam. I heard tho! fJC'ople \\·ere 
\\'O!Tied ahout that plume. All it had in it \\'OS steam. \\'(ttcr-' People assli!Jied it 
was like the to\\'crs that theyji'equentfv used to depict the occident ot Three Mile 
Island. n•en though those were cquallv innocuous. 

The primary purpose of the sen\\'{/.\' to come up \\'ith {/ j()()/proof design. JVc 
\\'(1/lted to make something that 1\'0uld he sa/(', right offthc she!/. It couhln 't /l(n'c 
leoks or other problems. It needed to he leak-proof mu! dcpcndoh!c. The Big 
P11111fJ Test Facility was uscdjiJr a mnnhcr ofpurposes. All the 11 ork \\'C did there 
was de1·elopmental. We H'erc ahmys Irving to improve on the design, make hctter 
J!rohcs, hettcr pumps. impro1·c rcliahiliry. "1 

Radiological Incident Reports: There has been one incident associated with Building 4355. 
The following table provides information presented in an incidents database provided by Boeing. 
Summaries of only the incident reports that resulted or may have resulted in releases to the 
environment arc provided following the table. when available. Summaries of all available 
incident reports arc provided in Attachment A. 

Building 4355 Incident Report Summary 

Incident File Date of Location of 
Isotopes Description of Incident 

Name Incident Incident 
i\0 184 4/1511988 OUTSIDE lr-192 BOTTLED WATER DELIVERY 

BARRIER MAN PASSED THROUGH RIA 
BARRIER OF RADIOGRAPHER. 

Current Use: Demolished in 2003.2 SCTI demolition involved removal of building structures, 
followed by grade-level concrete slabs, ramps, footings. and pavement. and finally below-grade 
pipes, ducts. trenches, tanks and pits. It doesn't appear that there were any large pits associated 
with Building 4355. The exact dimensions of the excavation are unknown. Backfilling and 
grading operations used on-site soiL possibly from the Area IV borrow area.34 

1 Interview No. 63 conducted by DOE in 20 I 0. 
c Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of" Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries. May 2005, p. P-19. 
3 Kneff, et al., Sodium Component Test Installation (SCTI) Demolition Final Report, E/D-08336, The Boeing 
Company, October 2003, p. 39. 
4 Correspondence from Lopez, J., Lopez General Engineering Contractors, Inc., to Robinson, K.S., The Boeing 
Company, Reference: SCTI Demolition Buildings: 4355. 4356. 4357, 4358, 4457 & Associated, May 22, 2002. 
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~----------------------------------------

Previous Radiological Investigation(s) and Decontamination/Cleanup of Releasc(s): During 
demolition in 2003. Building 4355 debris was surveyed daily for total and removable 
contamination. No radiological contamination reportedly was dctected. 1 

Radiological Usc Authorizations: Usc Authorization 117D. dated July I. 1984. permitted the 
operation of Bowed Tubes Measurement. The authorization specified the usc of a 1.0 microcurie 
cobalt-60 (Co-60) scaled source that was checked annually to ensure that no leakage occurrcd.2 

A 1995 radioactive materials inventory also noted usc or ccsium-137 (Cs-137) scaled sources in 
Building 4355.3 

-l 

Former Radiological Bu.-ial or Disposal Location: None found. 

Aerial Photographs: Building 4355 is first identified in a 1959 aerial photograph with an area 
of probable leakage located ncar the southwest corner of the building. Building 4355 is included 
in a processing area (PA) designated PA-l i:1 the Emironmental Protection Agency"s aerial 
photograpl1 analysis. Because multiple buildings an: included in PA-l. aerial photograph 
analysis fi.x this area cant~ot be attributed to specific buildings. unless explicitly stated. A 
1962/63 aerial photograph identifies overhead pipes and ground scarring in P /\-1. !\ 1965 aerial 
photogr~:ph shows an expansion of Building 4355 to the \\est. Aerial photographs from 1965 
through 1995 denote possible storage tanks and overhead pipes in PA-l. Open storage areas are 
noted in P/\-1 in 1978. 1980. and 1995. In 1967 and 1978. a stain was identified in PA-l. A 
possible stain was noted in 1980 and 1983 and a probable stain was identified in PA-l in 1995. 
By 199f;. all of the previously identified feat:.tres in PA-l were no longer present. By 2005. 
Building 4357 is no longer present in PA-1.5 

Aerial photograph analysis fi·om 1959 to 2005 identifies a hazardous material storage area 
(HMSA) located east of Building 4355 inside PA-l. In 1959. a new building (possibly Building 
4357). a possible below ground/recessed area. and a possible stain were observed. The possible 
recessed area remained visible in 1962/63 and a possible underground storage tank was noted. 
These features could not be confirmed on the 1965 or 1967 photographs. By 1978. a probable 
open storage area was observed housing approximately six to eight objects. each about one
fourth the size of an automobile. In 1980, probable staining was observed. and in 1983 and 1987 
an area of dark-toned material was visible. In 1990 and 1992, areas of possible staining were 
noted. By 1993. this area no longer appeared active. In 1998, approximately 12 containers, each 
about the size of an automobile, were observed at this location. By 2002, the containers and the 
building had been removed from the former HMSA.6 

1 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laborat01y, Ventura County, California, Volume 2 -Area IV Site Summaries, May 2005. p. P-19. 
2 Review of Radiation Safety Records Management System, 20 I 0. 
3 Saperc Consulting, Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, Ca/ijim1ia, Volume 2- Area IV Site Summaries, May 2005, p. P-19. 
4 Review of Radiation Safety Records Management System, 20 I 0. 
5 Kartman, A.S., Aerial Photo?,raphie Analvsis of Santa Susana Field Laboratory - Area IV. Ventura Countv, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 l 0. 
6 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratmy -- Area IV. Ventura Coun(v. 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 l 0. 
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Radionuclides of Concern: Sealed source usc of Co-60. Cs-137. and lr-192 are described 
above in Radiological Usc Authorizations and Radiological Incident Reports. Other scaled 
source usc is possible. Radionuclides associated with potential migration from Systems for 
Nuclear Auxiliary Pm\cr (SNAP) Buildings 40 I 0 and 4012 include: antimony-125 (Sb-125). 
americium-241 (Am-241 ). Cs-134. Cs-137. Co-60. europium isotopes (Eu-152. Fu-154). 
isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). tritiated titanium 
(H-3). and natural and enriched uranium isotopes (U-234. U-235. U-238). 1 ~' All radionuclides 
of concern listed. with the exception of Ir-192. are included for analysis in the August 2009 Final 
Fi(!/d Sampling Plan. Radiological Background Stzulv, Santa Susmw Fi(!ld rahoratmy. I r-192 
has half-life of less than one year and thus does not meet the criteria for analysis. Table 3.3 
presents a summary of radiological contaminants of concern. 

Drainage Pathways: A 1966 dra\ving depicts a below-grade storm drain running northeast 
across the Building 4355 footprint to a catch basin located between Buildings 4026 and 4355.4 

A hazardous material spill report states that a local underground drainage system was 
approximately 30 feet away fl·om a spill site at Building 4355.' Aerial photographs fl·om 1957 to 
2005 indicate that drainage fl·om PA-l followed I i 11 Street to the south and continued to 
impoundments in Areas III and IV. The Area IV impoundment is identified as IM-5 on aerial 
photograph analysis and as the I i 11 Street Drainage in this technical memorandum.~> The I i 11 

Street Drainage is discussed later in this section. The general slope of Area IV is in a southerly 
direction. Water runoff is directed to the retention reservoirs which are part of the SSFL 
industrial effluent control system. Liquid cfl1uent discharge fl·om the final retention pond into 
the Bell Canyon drainage occurs only after controlled effluent holdup and sampling. 7 8 Because 
the general slope of Area IV is in a southerly direction. runoff Jl·om SNAP Buildings 40 I 0 and 
4012 could potentially impact Building 4355. The SNAP buildings handled radioactive 
materials and generated radionuclides. which means there is a possibility of radiological 
contamination in the area of Building 4355. 

Radiological Contamination Potential: Class I because sealed radioactive material sources 
were used in Building 4355 and there is a potential of radioactive material migration via surface 
water flow or airborne release from SNAP Buildings 4010 and 4012. 

1 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Lahoratoty, Ventura Countv. Ca!ij(Jrnia. Volume I Methodoloyy. May 2005, p. 2-9. 
2 Zwetzig, G.B .. Swvey of Fission- and Corrosion-Product Acti1•itv in Sodium- or NaK-Cooled Reactors. A I-Al:'C
MEMO-I2790. Atomics International. a Division of North American Rockwell Corporation, February 28, 1969. p. 
5. 
1 Unknown Author. Facilitv Information, Building 0 I 2, Unknown Date, I-IDMSPOO 18280 II. 
~ SSFL Area IV, Bldg. 359. Water/Sewer Distribution, Demolition & Installation, M359-68339-MI. Rockwell 
International, December 12, 1966, HDMSe00455082. 
5 Internal correspondence from Christy, Lt. T.L. to Greenwell, Capt., W.l., Rockwell International, Reference: 
Hazardous Material Spill. Sulfitric Acid. Bldg. 355 Area of SCTI. Santa Susana Facilitv. September 27. 1988. 
6 Kartman, A.S .• Aerial Photographic Analvsis of Santa Susana Field Lahoratmy Area IV. Ventura County. 
California, Volume I & 2. U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 2010. 
7 Chapman, J. A., Radiological Sun•ev of Buildings TOI9 and TOI3; An Area Northwest of T059. TOI9. TOI3. and 
TOI2; And a Storage Yard West of Buildings T626 and T038. GEN-ZR-OOIO. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
8 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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Recommended Locations for Sediment/Soil Sampling: 

October 2() 12 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Due to radioactive scaled source usc and potential radioactive material migration via surface 
water flow or airborne release from SNAP Buildings 4010 and 4012, there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4355 area. This includes the following Building 4355 areas: 

• Sanitary sewer located at the north side of the Building 4355 footprint. If radioactive 
materials were released into the sewer system. residual contamination may exist in the 
materials inside and surrounding the sewer I ines. 

• Former below-grade storm drain located under southeastern portion of the Building 4355 
footprint. Storm water originating from Bui !dings 40 I 0 or 4012 could potentially 
discharge into this storm drain. Consequently. this storm drain may provide a patlnvay 
f(x migration of radionuclides from these areas and residual contamination may exist in 
the area. 

• Former catch basin area located between the Building 4026 footprint and the Building 
4355 f()otprint. Storm water originating from Buildings 40 I 0 or 4012 could potentially 
discharge into this catch basin. Consequently. the catch basin may be an area with 
residual contamination. 

• Area of probable leakage identified in aerial photograph at southwest corner of the 
Building 4355 footprint. If radioactive materials were released, residual contamination 
may exist. 

• Former underground drainage system near the Building 4355 Jootprint if location can be 
determined. If radiological materials were released into the drainage system. residual 
contamination may exist in the area. 

• Drainage pathways associated with the Building 4355 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.2.2 Building 4356 Area 

Site Description: The Building 4356 area comprises Building 4356, Building 4656 Cooling 
Stacks, and the land surrounding these buildings. Building 4356 was constructed in 1959 as the 
Sodium Component Test Installation (SCTI) High Bay. The SCTI Building Complex included 
Buildings 4355, 4356, 4357, 4359, 4360, 4361, 4362, 4392, 4457, 4656, and 4756. Most of the 
facility process systems were contained within or adjacent to Building 4356. The Building 4656 
Cooling Stacks were southwest of Building 4356. 1

'
12 Figures 2.2.2a through 2.2.2c provide a 

1 Kneff, 0, W, et aL, Sodium Component Test Installation (SCTI) Demolition Final Report, E/D-08336, October I, 
2003,pgs. 7-8,13-14. 
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current photograph and the best available building-specific drmving(s) that the research team 
could lind. Building 4356 was located south of B Street. between I t 11 and 20111 Streets. adjacent 
to SCTI Building 4355.3 The remaining SCTI Buildings listed above arc discussed elsewhere in 
this section. No as-built drawings were located for Building 4356. Plate I presents a summary 
of all identified features for this site. 

Building Features: Building 4356 was a 9.560-square-foot steel-framed enckJsed structure that 
housed the steam generator test articles. sodium system. and two fossil fuel-tired sodium 
hcaters.4 Building 4356 did not contain any restrooms or heating and ventilation features. The 
ceiling height was 65 feet. 5 The SCTI Complex included a sodium heater. a primary sodium heat 
transfer system. a secondary sodium heat transfer system. a steam and feed water system. a 
circulating cooling water system, and supporting equipment and systems. Four sodium drain 
tanks and a reaction tank were located in below-grade concrete pits that extended up to 54 feet 
below grade. An additional 22 aboveground tanks containing sodium. sulfuric acid. calcium 
hydroxide. sodium hydroxide. morpholinc. brine. gaseous argon. hydrazine. deionized water. and 
diesel oil. were associated with Building 4356.(' 7 Figure 2.2.2b presents a lloor plan of Building 
435(J and denotes a large pit in the center of the facility. Figure 2.2.2c presents an area plan for 
the ''est yard of Building 4356 that denotes a secondary containment pit. trench. and some of the 
tanks associated with the sen. 

Former Use(s): The SCTI Complex was a development test facility for liquid metal (sodium) 
system components. It provided a test site for the non-nuclear developmental testing of typical 
liquid metal reactor components. primarily steam generators. The SCri Complex was originally 
designed to test sodium-heated steam generators and sodium-to-sodium intermediate heat 
exchangers under simulated sodium-cooled nuclear power plant operating conditions at a power 
level of 35 megawatts thermal. It operated from 1964 through 1995 and underwent system 
upgrades to the steam and feed water systems in 1973. Further modifications in the late 1970s 
and early 1980s included the addition of a second sodium heater and the replacement of most of 
the steam/feed water system and the water make-up system.x Operations included sodium tank 
cleaning. generation of steam from a sodium heat source. water treatment. and x-ray operations.

9 

1 DE-AC03-98SF21530. Em·ironmental Restoration and Remediation of the Former Encrgv Technology 
Engineering Center, Contract Awarded to Boeing North American, Inc .. Rockctdyne Propulsion & Power, 
December 31. 1998, Attachment I, Appendix 2. p. 2. 
c Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Lahoratorv. Ventura County, California, Volume 2 Area IV Site Summaries. May 2005. p. P-21. 
1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
-l Kneff. D.W. et al., Sodium Component Test lnsta!!ation (SCTI) Demolition Final Report, EID-08336. October I, 
2003.p. 13. 
5 Teclmical Site Information, Energy TechnoiOf'J' Engineering Center (ETEC), CEN-AT-0027, Revision B, Rockwell 
International Corporation, August 1993, p. b-36. 
6 Kncff. D.W. ct al., Sodium Component Test lnsta!!ation (SCTI) Demolition Final Report. EID-08336, October I. 
2003. pgs. 5, 7-8, 13-15. 
7 Technical Site Information, Energy Technology Engineering Center (ETEC), CEN-AT-0027, Revision B, Rockwell 
International Corporation, August 1993, pgs. b-43, b-47. 
8 Kneff. D. \V. et al., Sodium Component Test lnsta!!ation (SCTI) Demolition Final Report, EID-08336, October I. 
2003, pgs. 5,7-8, 13. 
9 Croup 5 -Central Portion of Areas Ill and IV, RCRA Facilitv Investigation Report, Santa Susana Field 
Lahorat01y, Ventura County, California, Volume IX-- RFI Site Reports, Appendix R, Hazardous Materials Storage 
Area. Cl-12M I-I ill, November 2008, p. Table R.2-1. 
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Information from Interviewees: A number of t(Jrmer employees were intervievved about their 
experience at the Santa Susana Field Laboratory. Four remembered specific information about 
Building 4356. Excerpts fl·om these interviews arc included below. 

Interviewee 135 started with Atomics International in 1974 and was a project manager at the 
SCTI working on the steam feed system. The t(JIIowing excerpt was pulled tl·om the interview. 

··The SCTI steam and feed water system condensers produced what \\'as really 
pure distilled water and we \\'anted to pipe it into the Simi Vallev lmter system 
rather than dispose of it on site. 7/iere >ven' people who came ji·om all over the 
United States to protest this plan. it was C\'cnt1wllv piped m•cr to Sih•crnale 
Re.l'eJTOir. The sen \\'aS originallv (/ heat exchanger test j(tcility one of the 
hoilcrs had heen salmgedji·om a hattleship . .. 1 

Interviewee 255 was an atomic reactor inspector and x-ray technician at the Santa Susana Field 
Laboratory fl·om 1967 to 1985. The f(JIIowing excerpts \\ere pulled from the intervic\v. 

"1 remember one time IH' \vent down to Building 4356. where the steam genera/or 
ll'as lo('{tted in sen. and I lt'O.I going down in thC' pit to do some inspection I got 
down to the hottom grating and the whole hot tom floor. ahout I Ofect down, v.·as 
filii ofwater. Il1e sump pump had quit working 

I think the v.·orst joh I fwd was x-raying inside (/ gas~fired heater at SCT!. You 
had to go in and set up your equipment and yourfilm. craH·I out through a hurner 
opening, run the iridium pill out, .x-ray it, craH1 hack into the heater and make 
another set up to do it all m·cr again. "2 

Interviewee 279 worked at the Santa Susana Field Laboratory an instrumentation engineer in the 
mid-1960s to support procurement of a data acquisition system the SCri. The following 
excerpts were pulled from the interview. 

"Occasionally we H·ould get a leak in the piping at the SCTJ. !/sodium leaked 
out, it would cause afire. We were all trained in what to do when something like 
that happened. We had some powder that we would .sprinkle on it. 1 think maybe 
it was calcium carbonate, that H'ould put it out. Sometimes we would call tlzefire 
department if' we couldn't get it out ourselves. When we would get a leak, we 
would have to shut the experiment down, drain the sodium hack out of' the pipes 
into the tanks, wait for eve1ything to cool down, and then fix the leak. it didn't 
happen often, but it did happen. "3 

Interviewee 290 worked at the Santa Susana Field Laboratory tor 35 years from January 1964 to 
January 1999 starting as a forklift operator and later becoming a shift leader and operations 
engineers. The following excerpts were pulled from the interview. 

1 Interview No. I 35 conducted by DOE in 20 I 0. 
2 DOE/EPA Joint Interview 255, July 2010. 
3 Interview No. 279 conducted by DOE in 20 I 0. 
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----- ------------

"/ spent II vcors in Building 356. which l\'([S tlze sen ..... All mv work l\'(/S 

sodium non-nuclear, \t·ith no responsihilitics relating to radiological materials or 
1\'aste .... Sodium leaks 1/(/ppened 011 occasion. I rem em her several at the sen. 
H'hich caused a lot oj'damagc. "1 

Radiological Incident Reports: There have been several incidents associated with Building 
4356. The J(Jllowing table provides in1ormation presented in an incidents database provided by 
Boeing. Summaries of only the incident reports that resulted or may have resulted in releases to 
the environment are provided following the table. when available. Summaries of all available 
incident reports arc provided in Attachment A. 

Building 4356 Incident Report Summary 

-· 

Incident File Date of Location of 
Isotopes Description of Incident 

Name Incident Incident 
;\ 0639 I 0/7/1974 sen TAJ\K #5 Cs-13 7 SOURCE RUv10VIJ) PROM SCTI 

SURGE TANK AND STORED \VITI-1 
OUT APPROVAL. 

/\0093 1218/1981 TEST STAND I r-192 RADIOGRAPHIC SOURCE PIGTAil. 
UNCOUPLED AND FELL TO DECK. 

A om: 5/1111985 SCri 3RD DECK lr-192 SOURCE STUCK IN SHORT 
RADIUS TUBE DlJRINCi 
RADIOGRAPHIC OPERATION AT 
SCTI. 

/\0153 2/20/1986 SCTI lr-1 92 RADIOGRAPHY BARRIER 
REMOVED AND EMPLOYEES 
ENTERED AREA. 

• On December 8. 1981. an iridium-192 (lr-192) radiographic source pigtail uncoupled and 
fell to the deck of the SCTI test stand (A0093).2 A pigtail is a source assembly that 
consists of the sealed source and a connector that attaches the source to the control cable.3 

The research team has not located the original incident report. 

• On May II, 1985. an employee gammagraphing between the 2nd and 3'ct deck ofthe SCTI 
could not retrieve the 45 curie (Ci) lr-192 source. The source had become stuck in the 
short radius tube during radiographic operations. The employee was advised to stay clear 
of the area and security and management were notified. Survey meters and dosimeters 
were brought to Building 4356 and security road blocks were put in place. The dose rate 
at the radiographer's barrier rope on the east side indicated 12 milliroentgens per hour ( 12 
mR/hr). The radiographer pointed out the source location below the floor on the 3'ct deck 
along the steam generator. The dose rate was approximately 3 roentgens per hour (R/hr) 
at 4 feet from the back side of the source. A bend in the tube was pried back to allow the 
source to be cranked back into the lead camera. One employee received 2 millirems 

1 Interview No. 290 conducted by DOE in 20 I 0. 
2 Review of Radiological Incident Index, 2010. 
1 "License for Radiography and Radiation Safety Requirements for Radiographic Operators," 10 C.F.R. §§ 34.3 and 
34.43, 2010. 
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(mrem) during the source recovery for a total of 13 mrems for the day. The health 
physicist on site received 18 mrem during the recovery (AO 138). 1 

Current Use: Demolition of the SCTI Complex began in 1997 and was completed in 2002. 1 

Building structures were removed followed by the below-grade p.ipes. ducts, trenches. tanks and 
pits. The concrete pits extended up to 54 feet below grade and required extensive soil 
excavation. The exact dimensions of the excavation are unknown. Backfilling and grading used 
on-site soil. possibly from the Area IV borrmv area.~3 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): During 
demolition in 2003. Building 4356 debris was survcy~d daily for total and removable 
contamination. No radiological contamination reportedly \\as detectcd.4 

Radiological Usc Autho.-izations: Use Authorization Series 72. originally dated .January 8. 

1974. permitted the usc of two 250 microcurie ()-lCi) ccsium-137 (Cs-137) scaled sources and 

one 1 00 )-lC i Cs-13 7 sealed source that ''ere used as sodium level gauges. These sources \Verc 
checked annually to ensure that no leakage occuJTed. 5 

Fom!cr Radiological Budai or Disposal Location: None found. 

Acl"ial Photographs: Building 4356 is first identified in a 1959 aerial photograph and is 
included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
aerial photograph analysis. Because multiple buildings arc included in PA-l, aerial photograph 
analysis for this area cannot be attributed to specific buiidings, unless explicitly stated. A 
1962163 aerial photograph identifies overhead pipes and ground scarring in PA-l. Aerial 
photographs from 1965 through 1995 denote possible storage tanks and overhead pipes in PA-1. 
Open storage areas are noted in PA-l in 1978. 1980. and 1995. In 1967 and 1978. a stain was 
identified in PA-1. A possible stain was noted in 1980 and 1983 and a probable stain was 
identified in PA-l in 1995. By 1998. all ofthc previously identified features in PA-l were no 
longer present. By 2005. Building 4356 is no longer present in PA-1.6 

Radionuclides of Concern: Sealed source use of Cs-137 and Ir-192 are noted above in 
Radiological Use Authorizations and Radiological Incident Reports. This suggests potential use 
of other scaled sources as well. Radionuclides associated with potential migration from Systems 
for Nuclear Auxiliary Power (SNAP) Buildings 40 I 0 and 4012 include: antimony-125 (Sb-125). 
americium-241 (Am-241), Cs-134, Cs-137. cobalt-60 (Co-60), europium isotopes (Eu-152, Eu-

1 Internal Correspondence from Badger, F.H. to Radiation & Nuclear Safety Group, Rockwell International, Re: 
Radiological Safetr Incident Report, T-356 SCTI, Mal' I f. 1985. May 15, 1985. 
" Kneff, et al., Sodium Component Test Installation (SCTI) Demolition Final Report. E/D-08336, The Boeing 
Company, October 2003, pgs. 39-45. 
3 Correspondence from Lopez, J., Lopez General Engineering Contractors, Inc., to Robinson, K.S., The Boeing 
Company, Reference: SCTI Demolition Buildings: 4355, 4356, 4357, 4358, 4457 & Associated, May 22, 2002. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o{ Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. P-21. 
5 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2- Area IV Site Summaries, May 2005, p. P-21. 
6 Kartman, A.S., Aerial Photographic Analvsis o{ Santa Susana Field Laboratory - Area IV, Ventura County, 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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154 ). isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). tritiated 
titanium (11-3). and natural and enriched uranium (lJ-234. U-235. U-238). 12

' All radionuclidcs 
of concern listed. with the exception of lr-192. are included for analysis in the August 2009 Final 
Field Sampling Plan, Radiological Background St/[(h•. Santa Susana Field Lahoratorr. lr-192 
has half-life of less than one year and thus does not meet the criteria for analysis. Table 3.3 
presents a summary of radiological contaminants of concern. 

Drainage Pathways: Storm drainage for Building 4356 folkms a culvert west and then 
southwest of the building to 20111 Strcct.4 Aerial photographs fi·om 1957 to 2005 indicate that 
drainage fi·om PA-l followed I i 11 Street to the south and continued to impoundments in Areas 
Ill and IV. The Area IV impoundment is identified as IM-5 on aerial photograph analysis and as 
the I i 11 Street Drainage in this technical memorandum." The I i 11 Street Drainage is discussed 
later in this section. The general slope of Area IV is in a southerly direction. Water runotT is 
directed to the retention reservoirs which arc part of the SSFL industrial effluent control system. 
Liquid effluent discharge tl·om the final retention pond into the Bell Canyon drainage occurs 
only after controlled effluent holdup and sampling.1

' 
7 Because the general slope of Area IV is in 

a southerly direction. runoff from SNAP Buildings 40 I 0 and 4012 could potentially impact 
Building 4356. The SNAP buildings handled radioactive materials and generated radionuclidcs. 
which means there is a possibility of radiological contamination in the area of Building 4356. 

Radiological Contamination Potential: Class I because sealed radioactive material sources 
were used in Building 4356. there is a potential of radioactive material migration via surface 
water flow or airborne release from SNAP Buildings 4012 and 4012. and lack of site 
investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Due to the radioactive sealed source usc. potential radioactive material migration via surface 
water flow or airborne release from SNAP Buildings 4012 and 4012. and lack of site 
investigation. there is a possibility that radionuclide concentrations in soil will exceed the 
standards required by the December 20 I 0 Administrative Order on Consent. Therefore. 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Sallta Susana Field 
l"ahoraton·. Ventura Countv. Calij(m1ia. Volume I MethodoiO?J', May 2005, p. 2-9. 
c Zwetzig, G.B., Survey of Fission- and Corrosion-Product Activitv in Sodium- or NaK-Cooled Reactors, AI-AEC
MEiv/0-12790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, p. 
5. 
1 Unknown Author, Facility lnj(Jrmation. Building 012. Unknown Date, HDMSPOO 1828011. 
4 Technical Site Information, Energy Technology Engineering Center (ETEC), GEN-AT-0027. Revision B, Rockwell 
International Corporation. August 1993, p. b-25. 
5 Kartman, A.S., Aerial Photographic Analysis ol Santa Susana Field Laboratmy' Area IV. Ventura County, 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
6 Chapman, J. A., Radiological Survey of Buildings T019 and TOJ3; An Area Northwest of 7V59, 7Vl9. T0/3. and 
TOI2; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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additional characterization is recommended fix the Building 4356 area. This includes the 
following Building 4356 areas: 

• Former secondary containment pits (large pit and several smaller pits) and trench 
locations in the Building 4356 footprint and in the west yard area. If radiological 
materials migrated or were released into the pits or trench drainage system. residual 
contamination may exist in the area. 

• former sealed source storage areas within the Building 4356 f()otprint. if further location 
inf'ormation can be determined. If any radioactive material was released fi·om use of 
sealed sources. residual contamination may exist. 

• Sturm drain located at southwestern portion of the Building 4356 f()otprint and along 
soutlm estern portion of the west yard. Storm water drainage may provide a pathway for 
r:1igration of radionuclides originating from Buildings 40 I 0 or '-1-0 12. Consequently, this 
<.lurm drain may pmvide a pathway for migration of radionuclidcs and residual 
c~_mtamination may exist in the area. 

• Drainage pathvvays associated with the Buildii1g 4356 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
ou~side of Area IV. 

2.2.3 Building 4357 Area 

Site Description: The Building 4357 area comprises Building 4357 and the land surrounding it 
ncar B Street and I i 11 Street. 1 Building 4357 was constructed in 1958 as the Heat Transfer Loop 
Control Building. It later became part of the Sodium Component Test Installation (SCTI) 
Building Complex. serving as a storage building. The SCTI Building Comple:\ included 
Buildings 4355. 4356. 4357. 4359. 4360. 4361. 4362, 4392. 4457. 4656. and 4 756.23 Building 
4357 was located adjacent to SCTI Building 4355 and north of Small Component Test Loop 
(SCTL) Building 4026. both discussed elsewhere in this section. Figures 2.2.3a through 2.2.3b 
provide a current photograph and the best available building-specific drawing(s) that the research 
team could find. . No as-built drawings were located for Building 4357. Plate I presents a 
summary of all identified features for this site. 

Building Features: Building 4357 was constructed with a concrete slab floor and steel frame 
siding and roof. The building measured 42 feet long. 20 feet wide. and I 0 feet high with 840 
square feet of floor area. Building 4357 was not connected to the water or sewer system.4 

Figure 2.2.3b presents a floor plan for Building 4357. Room I 00 housed electrical switch gear 
no longer in use and sodium pump parts. Room I 0 I was used for storage of sodium pump parts. 
A riser located on the south side of Building 4355 supplied water for the sprinkler system in 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March I 962-November 
1992. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory, Ventura County, California. Volume 2 Area IV Site Summaries, May 2005, p. P-25. 
3 Kneff, D.W. et al., Sodium Component Test Installation (SCT!) Demolition Final Report. E/D-08336, October I, 
2003, pgs. 5, I 3. 
4 Appendix A, Building Reconnaissance Report, Building 357, GEN-??-0000, July 30, 1996, pgs. 31, 34. 
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Building 4357 through a 2-inch pipe. 1 
;\ 2.000-gallon aboveground liquid argon tank (T-357) 

was associated with Building 4357.~ 

Former Usc(s): Building 4357 was lirst used as a Heat Transfer Loop Control Building and 
later a Pump Bearing Test Facility Control Building tor the Liquid Metal Engineering Center 
(LMEC) and Energy Technology Engineering Center (ETEC). By 1987. Building 4357 served 
as the SCrl Storage Building after serving as the Pump Bearing Test Facility Control Room. 
The SCTI Complex was a development test facility for liquid metal (sodium) system 
components. The t~1cility provided a test site for the non-nuclear developmental testing of 
typical liquid metal reactor components. primarily steam generators.'"' 

Information from Intcn:icwccs: None to date. 

Radiological Incident Reports: None lound. 

Current Usc: Demolished in 2002.=' SCTI demolition involved removal of building structures. 
followed by grade-level concrete slabs. ramps. footings. and pavement. and finally below-grade 
pipes, ducts. trenches. tanks and pits. The exact dimensions of the excavation are unknm\n. 
Backfilling and grading operations used on-site soil. possibly fl·om the Area IV borrow area.1

' 
7 

Previous Radiologicallnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): During 
demolition. Building 4357 debris was surveyed daily for total and removable contamination. No 
radiological contamination was reportedly detected. At demolition and prior to disposition. 
liquid sodium from the SCTI Complex was tested for radioactivity and reportedly found to be 
free of contamination.~ 

Radiological Use Authorizations: None found. 

Formet· Radiological Burial ot· Disposal Location: None found. 

Aerial Photographs: Building 4357 is first identified in a 1959 aerial photograph. It is located 
in the southwest corner of a hazardous material storage area (HMSA) within a processing area 
(PA) designated PA-l in the Environmental Protection Agency· s aerial photograph analysis. 
Because multiple buildings are included in the HMSA, aerial photograph analysis for this area 
cannot be attributed to specific buildings, unless explicitly stated. In 1959. a possible below 

1 Gump, J.A., Building Construction and Protection Sun·ey, Building/Facilitv 357/SSFL, April23, 1987. 
c Technical Site lnfimnation, Energy Technology Engineering Center (ETEC), GEN-AT-0027, Revision B, Rockwell 
International Corporation, August 1993. pgs. b-43. b-48. 
1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o( Area IV Santa Susana Field 
Lahoratory, Ventura County, California, Volume 2 ··Area IV Site Summaries, May 2005. p. P-25. 
~ Kneff, D.W. et al., Sodium Component Test Installation (SCTI) Demolition Final Report. EID-08336. October I, 
2003, pgs. 5. 13. 
' Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o( Area IV Santa Susana Field 
Lahoratorv, Ventura Countv. California, Volume 2 Area IV Site Summaries, May 2005, p. P-25. 
" Kneff, ~t al., Sodium C~mpo~ent Test Installation (SCT!) Demolition Final Report, E/D-08336, The Boeing 
Company, October 2003. p. 39. 
7 Correspondence from Lopez, J., Lopez General Engineering Contractors, Inc .. to Robinson, K.S., The Boeing 
Company, Reference: SCT! Demolition Buildings: 4355, 4356, 4357, 4358, 4457 & Associated, May 22. 2002. 
8 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2 Area IV Site Summaries, May 2005, p. P-25. 
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ground/recessed area and a possible stain were observed. The possible recessed area remained 
visible in 1962/63 and a possible underground storage tank was noted. These features could not 
be confirmed on the 1965 or 196 7 photographs. By 1978. a probable open storage area was 
observed in the IIMSA containing approximately six to eight objects. In 1980. probable staining 
was observed. and in 1983 and 1987 an area or dark-toned material was visible. In 1990 and 
1992, areas of possible staining \\ere noted in the IIMSA. By 1993. this area no longer appeared 
active. In 1998. appro;-.;imately 12 containers were observed at this location. By 2002. the 
containers and the building had been removed fi·om the HMSA. 1 

Radionuclides of Concern: The research team did not find evidence or rad ioactivc material usc 
in Building 4357.2 Radionucl!des associated'' ith potential migration from Systems for Nuclear 
Auxiliary Power (SNAP) Buildings 40 I 0 and 4012 include: antimony-125 (Sb-125). americium-
241 (Am-241 ). cesium isotopes (Cs-134. Cs--13 7). cobalt-60 (Co-60). europium isotopes (Eu-
152. Eu-154). isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241). strontium-90 (Sr-90). 
tritiated titanium (11-3). and natural and CJFichcd uranium (U-234. U-235. U-238).'-u All 
radionuclides of conce:rn listed arc included for analysis in the August 2009 Fin(t! Field 
Sampling Pian. Radiological Backgrozau/ Stllilv. Sanra Susana Field Lahorarmy. Table 3.3 
presents a summary of radiological contaminants of concern. 

Drainage Pathways: Aerial photographs li·om 1957 to 2005 indicate that drainage from PA-l 
followed I i 11 Street to tlv; south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street 
Drainage in this technical memorandum.(, The I i 11 Street Drainage is discussed later in this 

section. The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retention reservoirs which are part of the SSFL industrial effluent control system. Liquid 
efnucnt discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled effluent holdup and sampling. 7 x Because the general slope of Area IV is in a 
southerly direction. runoll li·01n SNAP Buildings 40 I 0 and 4012 could potentially impact 
Building 4357. The SNAP buildings handled radioactive materials and generated radionuclides, 
which means there is a possibility of radiological contamination in the area of Building 4357. 

1 Kartman. A.S., Aerial Photographic Analvsis of Santa Susana Field Laboraton• Area IV. Ventura Countv. 
California, Volume I & 2. U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, 1\larch 20 I 0. 
:Appendix A. Building Reconnaissance Report. Building 357. CEN-'! '!-0000, July 30. 1996, pgs. 31, 34. 
3 Sapcre Consulting. Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv, Ventura Countv. Ca/ifhrnia. Volume 1 Methodology, May 2005, p. 2-9. 
4 Zwetzig, G.B .. Sun·ey of Fission- and Corrosion-Product Acti1·itv in Sodium- or NaK-Cooled Reactors, AI-AEC
MEM0-1 2790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, p. 
5. 
5 Unknown Author. Facility Information, Building 012, Unknown Date, HDMSPOO 18280 II. 
6 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area 1V. Ventura County, 
California, Volume 1 & 2. U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
7 Chapman, J. A., Radiological Sun,ev of Buildings T019 and T013: An Area Northwest of T059, T019, TOJ3. and 
T01 2: And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
8 Map located at: http://www.dtsc-sstl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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Radiological Contamination Potential: Class 2 because of the potential radioactive material 
migration via surface water 1low or airborne release from SNAP Buildings 40 I 0 and 4012. and 
lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the follm\ ing recommendations. 

Due to the lack of site investigation and potential radioactive material migration via surt~1cc 

water flow or airborne release from SNAP Buildings 40 I 0 and 4012. there is a possibility that 
radionuclide concentrations in soil \'>ill exceed the standards required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4357 area. This includes the following Building 4357 areas: 

• Low-lying areas north and cast of the Building 4357 footprint included in the IIMSA 
where recessed areas were identified in aerial photographs. Low-lying areas could 
collect possible radioactive drainage from Buildings 40 I 0 and 4012 and may contain 
residual contamination. 

• Possible stained areas identified in aerial photographs north and east of the Building 4357 
footprint. Unknown stains could possibly contain residual contamination. 

• Drainage pathways associated with the Building 4357 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.2.4 Building 4358 Area 

Site Description: The Building 4358 area comprises Building 4358 and the land surrounding it. 
Building 4358 was constructed in 1967 as the Sodium Component Test Installation (SCTI) 
Chemical Storage Building. It was located northwest of SCTI Building 4656 at the corner of B 
and 201

h Streets. In 1978, the building became a Small Component Test Loop (SCTL) Chemical 
Storage Building and was moved to a new location south of SCTL Building 4026 and west of 
I i 11 Street. 123 Because Building 4358 changed locations. it is discussed as part of Group 2 and 
Group 4 building areas. Figures 2.2.4a through 2.2.4b provide a current photograph and the best 
available building-specific drawing(s) that the research team could find. SCTI Buildings 4355. 
4356, 4357, 4359. 4360, 4361, 4362, 4392. 4457, and 4656 arc all discussed elsewhere in this 
section. No as-built drawings were located for Building 4358. Plate I presents a summary of all 
idcnti fied features for this site. 

Building Features: Building 4358 was constructed with a concrete slab floor and steel fl·ame, 
siding, and roof. The building measured 22 feet long, 50 feet wide, and 12 feet high with I, 120 

1 Appendix A. Building Reconnaissance Report. Building 358. GEN-? ?-0000, November 15, 1996, p. 31. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Wondolleck, John, Area IV Santa Susana Field Laboratory. Environmental Impact Statement. Draft Gap Analysis 
Report, CDM, June I, 2008, Appendix A, p. 13. 
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square feet of floor area. 1 Building 4358 did not contain any restrooms. but \\as heated.~ Figure 
2.2.4b presents a floor plan of Building 4358. 

Former Use(s): Building 4358 was originally constructed as a chemical storage facility in 
support of SCTI. The building was relocated and became a chemical storage building in support 
of SCTL and Kalina operations.3 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current lise: Building 4358 was moved to a new location south of SCTL Building 4026 and 
west of 1 i 11 Street in 1978.-l:i.h The research team could not find any detailed information 
describing how the building was moved or if a building foundation remained in place. 

P1·cvious Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): The 
original Building 4358 location was covered as part of the Roc"'well/Rocketdyne 1994-1995 
Area IV Radiological Characterization Survey. An ambient gamma and walkabout survey was 
conducted in the area of Building 4358. The average ga;nma e:\posure rate for the developed 
areas or the Santa Susana Field Laboratory Area IV was 13.6 microroentgens per hour (~tR/hr) 
with a maximum rate of 19.4 ~R/hr. The average exposure rate for all of Area IV was 14.6 
~R/hr \vith a maximum rate of 21.4 ~R/hr. The local background exposure rate outside of Area 
IV was I 5.6 ~R/hr with a maximum value of 20.5 ~tR/hr. According to the survey report. the 
gamma radiation distribution of Area IV was statistically indistinguishable from the local 
background gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the 
State of California specify a limit of 5 ~tR/hr above the average background for release of land 
for radiologically unrestricted use. Ambient gamma regulatory limits were below these 
acceptable limits. 7 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4358 is first identified in a 1967 aerial photograph and is 
included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
aerial photograph analysis. In 1978. Building 4358 is relocated, but is still within PA-l. 
Because multiple buildings are included in PA-l, aerial photograph analysis for this area cannot 

1 Appendix A, Building Reconnaissance Report. Building 358. GEN-?? -0000, November 15. 1996. p. 31. 
2 Technical Site lnjiHmation, Energy Technology Engineering Center (ETEC). GEN-AT-0027, Revision B, Rockwell 
International Corporation, August 1993, p. b-36. 
3 Wondolleck. John, Area IV Santa Susana Field Laboratory. Em·ironmentallmpact Statement, Draft Gap Analvsis 
Repurt, CDM. June I, 2008, Appendix A, p. 13. 
4 Appendix A. Building Reconnaissance Report. Building 358. GEN-' '-0000, November 15, 1996, p. 31. 
5 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
6 Wondolleck, John, Area IV Santa Susana Field Laboratmy. Envirunmentallmpact Statement. Draft Gap Analysis 
Report, CDM, June I, 2008, Appendix A, p. 13. 
7 Rockwell lnternational/Rocketdyne Division, Area IV Radiological Characterization Survev. A4CM-ZR-OOJI, 
Rev. A, August 15, 1996. 
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be attributed to specific buildings. unless explicitly stated. Aerial photographs from 1965 
through 1995 denote possible storage tanks and overhead pipes in PA-l. Open storage areas arc 
noted in PA-l in 1978. 1980. and 1995. In 1967 and 1978. a stain was identified in PA-l. In 
1980 and 1983. a possible stain was noted in PA-l. A probable stain was identified in PA-l in 
1995. In 1988. possible saturated material was identified along the southeast side of Building 
4358. By 1998. all of the previously identified features in PA-1 were no longer present. By 
2005. Building 4358 was no longer present in PA-1. 1 

Radionuclides of Concern: The research team did not find evidence of radioactive material usc 
in Building 4358. Radionuclidcs associated with potential migration from Systems f()r Nuclear 
Auxiliary Power (SNAP) Building 4019 include: amcricium-241 (Am-241 ). cesium-137 (Cs-
137). plutonium isotopes (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). and natural 
and enriched uranium (U-234. U-235. U-238).~ 1 All radionuclides of concern listed arc included 
for analysis in the August 2009 Fin(tl Field Sampling Plan, Radiological Background Studv. 
Santa Susana Field Lahoratorv. Table 3.3 presents a summary of the radiological contaminants 
or concern. 

Drainage Pathways: Storm drainage for the original 1967 Building 4358 location follows a 
culvert along 20 111 Strect."1 Aerial photographs hom 1965 to 2005 show drainage llov,·ing south 
Jl·om 20111 Street and continuing into Area Ill impoundments.5 The general slope of Area IV is in 
a southerly direction. Water runoff is directed to the retention reservoirs \\ hich arc part of the 
SSFL industrial effluent control system. Liquid eflluent discharge Jl·om the 1inal retention pond 
into the Bell Canyon drainage occurs only after controlled effluent holdup and sampling.1

'
7 

Because the general slope of Area IV is in a southerly direction. runoff from SNAP Building 
4019 could potentially impact Building 4358 at its original location. The SNAP building 
handled radioactive materials and generated radionuclides. which means there is a possibility of 
radiological contamination in the area of Building 4358. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water llow or airborne release fl·om SNAP Building 4019. and limited site 
investigation. 

1 Kartman, A.S., Aerial Photographic Anall'sis ol Santa Susana Field Laboratory Area IV. Ventura County. 
Calijim1ia, Volume I & 2. U.S. Environmental Protection Agency, Office of Research and Development 
Environmental Sciences Division, March 20 I 0. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of' Area IV Santa Susana Field 
Laboratory, Ventura County, Calij(Jrnia. Volume!- Metlwdolof..,ry, May 2005, p. 2-9. 
3 Unknown Author, Log Book, Building 4019, 1/20/64 to 6/3165, January 20, 1964, HDMSPOO 1853462. 
4 Technical Site ln{ormation. Enery,y Teclmolof..._'V Engineering Center (ETEC). GEN-AT-0027. Revision B, Rockwell 
International Corporation, August 1993, p. b-25. 
5 Kartman, A.S., Aerial Photographic Analvsis ol Santa Susana Field Laboratory Area IV, Ventura Countv, 
Ca/i{omia. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
''Chapman, J. A., Radiological Survey ol Buildings TOJ9 and T013; An Area Northwest of' T059. TOJ9, TOJ3, and 
T012; And a Storage Yard West ol Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www .dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 

72 
Redacted 



Santa Susana Field Laboratory 
1-1 istorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea HSA-5B 

----

Recommended Locations for Sediment/Soil Sampling: 

October 2012 

Plate I and Figure 2.4 provide a convenient reference for the following recommendations. 

Due to the limited site investigation and potential for radioactive material migration via surface 
water flow or airborne release trom SNAP Building 4019. there is a possibility that radionuclidc 
concentrations in soil will exceed the standard required by the December 20 I 0 Administrative 
Order on Consent. Therefore. additional characterization is recommended for the original 
Building 4358 area. This includes the following Building 4358 areas: 

• Storm drain west of the Building 4358 footprint ncar the 20111 Street drainage. The storm 
drain collects storm water Jl·om l(xmer SNAP Bclilding 4019. Residual contamination 
hom the storm drain ma) exist. 

• Drainage patlma::; associated with the Building 4358 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.2.5 Building 4359 Area 

Site Description: The Building 4359 area comprises Building 4359 and the land surrounding it. 
Building 4359 was constructed in approximately 1975. The structure built was as the Sodium 
Component Test Installation (SCTI) Atomizing Air Building. The SCri Complex included 

• Buildings 4355, 4356. 4357. 4359. 4360, 4361. 4362. 4392. 4457. 4656, and 4756. Building 
4359 was located south of SCTI Building 4355 and \Vest of Small Component Test Loop (SCTL) 
Building 4026.1.H4 Figures 2.2.5a through 2.2.5b provide a current photograph and the best 
available building-specific drav,ing(s) that the research team could find. Plate I presents a 
summary of all identified features for this site. 

Building Features: Building 4359 was a 500-square-foot metal-fi·amed building with 
corrugated sheet metal roofing and siding. Its size has been reported anywhere from 500 to 775 
square feet.' 6 7 Building 4359 did not contain any restrooms or heating and ventilation features. 

1 Kneff. D.W. et al., Sodium Component Test Installation (SCTI) Demolition Final Report, EID-08336. October I, 
2003, pgs. 5, 13. 
2 Correspondence from Mattera, N.L .. The Boeing Company. to Brown, A., Ventura County Air Pollution Control 
Division, Reference: Sodium Component Test Installation (SCTI) Facility Demolition Project, Building 4392 and 
4359 at the Santa Susana Field Laborat01y (SSFL), April 6, 2000. 
3 Energy Technology Engineering Center, Technical Site lnfi:Jrmation. Ener?J! Technologv En?;ineering Center 
(ETEC), GEN-A T-0027, Revision B. August 1993, p. b-36. 
4 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962··November 
1992. 
5 Kneff, D. W. et al., Sodium Component Test Installation (SCTI) Demolition Final Report, E/D-08336, October I, 
2003,pgs.5, 13. 
6 Correspondence from Mattera, N.L., The Boeing Company, to Brown, A., Ventura County Air Pollution Control 
Division, Reference: Sodium Component Test Installation (SCT!) Faci!itv Demolition Project, Building 4392 and 
4359 at the Santa Susana Field Laboratory (SSFL), April 6, 2000. 
7 Energy Technology Engineering Center, Technical Site Information, Enerf!Y Technolot,.rv Engineering Center 
(ETEC),GEN-AT-0027, Ret·ision B. August 1993, p. b-36. 
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The ceiling height was 15 feeL 1 Figure 2.2.5b shows a water/sewer distribution drawing for 
'-' '- L~ ' '-

Building 4359. This 1966 drawing depicts a below-grade pipe running from a floor drain on the 
northeast side of Building 4359 to a catch basin located bet\\een Buildings 4026 and 4355.~ 

Former Usc(s): Building 4359 was identified as the sen Atomizing Air Building and housed 
an air compressor for the sen facility. The sen complex was a development test facility for 
liquid metal (sodium) system components. The facility provided a test site for the non-nuclear 
developmental testing of typical liquid metal reactor components. primarily steam generators.' 
Building 4359 was later converted to a parts storage building with some electrical control 
S\\ itches.~ 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Demo] ished in 2002.5 Building structures were removed I() !lowed by the belcl\\
grade pipes. ducts. trenches. tanks and pits. It doesn't appear that there were any large pits 
associated with Building 4359. The exact dimensions of the excavation are unknown. 
Backfilling and grading u~ed on-site soil. possibly tl·01n the Area IV borrow area.(17 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Relcase(s): During 
demolition. Building 4359 debris was surveyed daily for total and removable contamination. No 
radiological contamination reportedly was detected. At demolition and prior to disposition. 
liquid sodium from the sen complex was tested for radioactivity and reportedly found to be 
fl·ee of eontamination.x 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: In 1959. prior to the construction of Building 4359, an area of probable 
leakage is identified in what would become the northwest portion of Building 4359. Building 
4359 is first identified in a 1978 aerial photograph and is included in a processing area (PA) 

1 Technical Site Information. Enerf()' Tecl!noloJ..'Y Engineering Center (ETEC). GEN-AT-0027. Re1·ision B. Rockwell 
International Corporation. August 1993. p. b-36. 
c SSFL Area IV, Bldg 359, Water/Sewer Distribution, Demolition & Installation, M359-M!339-MI, Rockwell 
International, December 12. 1966, HDMSe00455082. 
1 Kneff. D.W. et al., Sodium Component Test Installation (SCTI) Demolition Final Report, E/D-08336, October I, 
2003, pgs. 5. 13. 
4 Correspondence from Mattera, N.L., The Boeing Company, to Brown. A .. Ventura County Air Pollution Control 
Division. Reference: Sodium Component Test Installation (SCTI) Facility Demolition Project. Building 4392 and 
4359 at the Santa Susana Field Laboratmy (SSFL), April 6, 2000. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California. Volume 2 Area IV Site Summaries, May 2005, p. P-33. 
6 Kneff, et al., Sodium Component Test Installation (SCTI) Demolition Final Report, EID-08336, The Boeing 
Company, October 2003, p. 39. 
7 Correspondence from Lopez, J., Lopez General Engineering Contractors, Inc., to Robinson, K.S., The Boeing 
Company, Reference: SCT! Demolition Buildings: 4355, 4356, 4357, 4358, 4457 & Associated, Mav 22, 2002. 
8 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2 -Area IV Site Summaries, May 2005, p. P-33. 
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designated PA-l in the Environmental Protection Agency· s aerial photograph analysis. Because 
multiple buildings arc included in PA-l. aerial photograph analysis for this area cannot be 
attributed to specific buildings. unless explicitly stated. Aerial photographs ti-om 1978 through 
1995 denote possible storage tanks and overhead pipes in PA-l. Open storage areas are noted in 
PA-l in 1978. 1980. and 1995. In 1978. a stain was identified in PA-l. In 1980 and 1983. a 
possible stain was noted in PA-l. A probable stain was identified in PA-l in 1995. By 1998. all 
of the previously identified features in PA-l were no longer present. By 2005. Building 4359 
was no longer present in PA-l .1 

Radionuclidcs of Concern: The research team did not find evidence of radioactive material use 
in Building 4359. Radionuclidcs associated with potential migration from Systems for Nuclear 
Auxiliary Power (SNAP) Buildings 4010 and 4012 include: antimony-125 (Sh-125). amcricium-
241 (Am-241). cesium isotopes (Cs-134, Cs-137). cobalt-60 (Co-60). europium isotopes (Eu-
152. Eu-154). isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). 
tritiated titanium (11-3). and natural and enriched uranium ( U-234. lJ-235. lJ-238). 234 All 
radionuclides of concern listed are included f()r analysis in the August 2009 Fin(t! Field 
Sampling Plan, Radiological Background Studv. Santo Swuna Field /,ahoratorv. Table 3.3 
presents a summary of radiological contaminants of concern. 

Drainage Pathways: Aerial photographs from 1957 to 2005 indicate that drainage fi·om PA-l 
followed I i 11 Street to the south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street 
Qrainage in this technical memorandum.3 The I i 11 Street Drainage is discussed later in this 
section. The general slope of Area IV is in a southerly direction. Water runotT is directed to the 
retention reservoirs which are part of the SSfL industrial effluent control system. Liquid 
cflluent discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled ef1luent holdup and sampling.56 Because the general slope of Area IV is in a 
southerly direction, runoff tl·om SNAP Buildings 40 I 0 and 4012 could potentially impact 
Building 4359. The SNAP buildings handled radioactive materials and generated radionuclides. 
which means there is a possibility of radiological contamination in the area of Building 4359. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release from SNAP Buildings 40 I 0 and 4012. and 
lack of site investigation. 

1 Kartman, A.S .. Aerial Photographic Analvsis ol Santa Susana Fic!d Laboratorv Area IV. Ventura County. 
Ca!if'ornia. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o/Area IV Santa Susana Field 
Laboratmy. Ventura County, California. Volume 1 --Methodology, May 2005, p. 2-9. 
3 Zwetzig, G.B., Survey ol Fission- and Corrosion-Product Activitv in Sodium- or NaK-Cooled Reactors. Al-AEC
MEM0-12790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, p. 
5. 
4 Unknown Author, Facility in/ormation. Building 012, Unknown Date, HDMSPOO 18280 II. 
5 Chapman, J. A., Radiological Survey of Buildings T0/9 and T0/3; An Area Northwest ol T059, T0/9, T0/3, and 
T0/2: And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
6 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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Recommended Locations for Sediment/Soil Sampling: 

October 2012 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Due to the lack of site investigation and potential radioactive material migration via surface 
\Vater flow or airborne release from SNAP Buildings 40 I 0 and 4012. there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Thercf(xe. additional characterization is recommended for the 
Building 4359 area. This includes the following Building 4359 areas: 

• Former floor drain and pipe location running northeast fi·om northeast portion of the 
Building 4359 footprint. If radioactive materials were released into the building drain 
system. residual contamination may exist in materials surrounding the drain and pipe 
lines. 

• Former catch basin area located northeast of the Building 4359 footprint. Storm water 
originating fl·om Buildings 40 I 0 or 4012 could potentially discharge into this catch basin. 
Consequently. the catch basin may be an area with residual contamination. 

• Area of probable leakage identified in aerial photograph at what was to become 
northwest portion of Building 4359. If radioactive materials were released. residual 
contamination may exist. 

• Drainage pathways associated with the Building 4359 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.2.6 Building 4360 Area 

Site Description: The Building 4360 area comprises Building 4360 and the land surrounding it 
on the corner of B Street and 20th Street. Building 4360 was constructed in 1982 as the Sodium 
Component Test Installation (SCTI) Chemical Storage Building. u The SCTI Complex included 
Buildings 4355, 4356, 4357, 4359. 4360. 4361, 4362. 4392, 4457, 4656, and 4 756.3 Building 
4360 was located north of sen Buildings 4361 and 4656, and west of SCTI Building 4362. 
These buildings are discussed elsewhere in this section.4 Figures 2.2.6a through 2.2.6b provide a 
current photograph and the best available building-specific drawing(s) that the research team 
could find. No as-built drawings were located for Building 4360. Plate I presents a summary of 
all identified features for this site. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-Novembcr 
1992. 
2 Technical Site Information, Enerfi_,')J TechnoloA_ni Engineering Center (ETEC). GEN-AT-0027. Revision B, Rockwell 
International Corporation, August 1993, p. b-37. 
J Kneff, et al., Sodium Component Test Installation (SCT/) Demolition Final Report. EID-08336, October I, 2003. 
pgs. 5, 13. 
4 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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Building Features: Building 4360 was a steel-framed building with a steel roof and siding. It 
measured 384 square feet. Building 4360 did not contain any restrooms or heating and 
ventilation features. The ceiling height was 14 fcct. 1 A sanitary sewer map shows a sewer line 
that forms a ··T .. at the intersection of Band 20111 Street. Building 4360 is located at the southeast 
corner ofthis intersection.c Features ofthe SCI"I area to the south of Building 4360 arc depicted 
in Figure 2.2.6b. 

Fomter Use(s): Building 4360 was the SCTI Chemical Storage Building. The SCTI complex 
was a development test facility for liquid metal (sodium) system components. The facility 
provided a test site for the non-nuclear developmental testing of typical liquid metal reactor 
components. primarily steam gcnerators. 3 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Demolished in 1999.4 8uilding structures\\ ere removed followed by the below
grade pipes. ducts, trenches. tanks and pits. It doesn't appear that there were any large pits 
associated \vith Building 4359. The exact dimcnsio•1s of the excavation are unknown. 
Backfilling and grading used on-site soiL possibly from the Area IV borrow area.' 6 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 
Radiological surveys specific to Building 4360 have not been conducted. At demolition and 
prior to disposition. liquid sodium from the SCTI complex was tested f(Jr radioactivity and 
reportedly found to be free of contamination. 7 

Radiological Use Authorizations: None found. 

Former Radiological Budai or Disposal Location: None found. 

Aerial Photographs: Building 4360 is first identified in a 1980 aerial photograph and is 
included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
aerial photograph analysis. Because multiple buildings are included in PA-L aerial photograph 
analysis tor this area cannot be attributed to specific buildings, unless explicitly stated. Aerial 
photographs hom 1980 through 1995 denote possible storage tanks and overhead pipes in PA-l. 

1 Technical Site Information, Enert,'Y Technology Engineering Center (ETEC). GEN-AT-0027, Revision B. Rockwell 
International Corporation, August 1993, p. b-37. 
2 Technical Site Information, Energy Technolof.,'Y Engineering Center (ETEC), GEN-AT-0027. Revision B, Rockwell 
International Corporation, August 1993, p. b-23. 
3 Kneff, D. W. et al.. Sodium Component Test Installation (SCT!) Demolition Final Report, EID-08336, October I, 
2003,pgs.5, 13. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratmy, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005, p. P-35. 
5 Kneff, et al., Sodium Component Test Installation (SCTI) Demolition Final Report, EID-08336, The Boeing 
Company, October 2003, p. 39. 
6 Correspondence from Lopez, J., Lopez General Engineering Contractors, Inc., to Robinson. K.S., The Boeing 
Company, Reference: SCTI Demolition Buildings: 4355, 4356, 4357. 4358, 4457 & Associated, May 22, 2002. 
7 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. P-35. 
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Open storage areas arc noted in PA-l in 1980, and 1995. In 1980 and 1983, a possible stain was 
noted in PA-l. A probable stain was identified in PA-l in 1995. By 1998. all ofthc previously 
identified features in PA-l \\ere no longer present. By 2005. Building 4360 was no longer 
prcscntinPA-1. 1 

Radionuclides of Concern: The research team did not find evidence of radioactive material usc 
in Building 4360. Radionuclidcs associated with potential migration from SNAP Building 4019 
include: americium-241 (Am-241 ), cesium-137 (Cs-137). plutonium isotopes (Pu-238, Pu-239. 
Pu-240, Pu-241 ), strontium-90 (Sr-90), and natural and enriched uranium (U-234. LJ-235, lJ-
238).:> 1 All radionuclides of concern listed arc included for analysis in the August 2009 Fin{t/ 
Field Smnpling Plan. Radiological Background Study, Santa Susana Field loahomtory. Table 
3.3 presents a summary of the radiological contaminants of concern. 

Drainage Pathways: A storm drainage culvert appears to cut across the Building 4360 site from 
B Street to 20th Strect..J Aerial photographs fl·om 1965 to 2005 show drainage flowing south 
ti·om 20th Street and continuing into Area Ill impoundments.' The general slope of Area lV is in 
a southerly direction. Water runoff is directed to the retention reservoirs which arc part of the 
SSFL industrial eflluent control system. Liquid ct1lucnt discharge from the final retention pond 
into the Bell Canyon drainage occurs only afler controlled effluent holdup and sampling.r, 7 

Because the general slope of Area IV is in a southerly direction and Building 4360 is located at 
the corner of 20th Street runotr tl-om SNAP Building 4019 could potentially impact Building 
4360. The SNAP building handled radioactive materials and generated radionuclides, which 
means there is a possibility of radiological contamination in the area of Building 4360. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release fl·om SNAP Building 4019, and lack of site 
investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and f-igure 2.2 provide a convenient reference for the following recommendations. 

Due to the lack of site investigation and potential radioactive material migration via surface 
water flow or airborne release from SNAP Building 4019, there is a possibility that radionuclide 

1 Kartman. A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory - Area IV, l'entura County, 
Calijim1ia. Volume 1 & 2. U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
c Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv. Ventura Countv. California, Volume]-- Methodologv. May 2005. p. 2-9. 
3 Unknown Author. Log Book, Building 4019, 1120164 to 6/3/65, January 20, 1964, HDMSPOO 1853462. 
-1 Technical Site lnjimnation. Energv Technology Engineering Center (ETEC), CEN-AT-0027. Revision B. Rockwell 
International Corporation. August 1993, p. b-25. 
5 Kartman, A.S., Aerial Photographic Analvsis o( Santa Susana Field Laboratory -- Area IV, Ventura County. 
California. Volume 1 & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
6 Chapman, J. A., Radiological Survcv of Buildings T019 and T013: An Area Northwest of T059. TOJ9, T013, and 
T012: And a Storage Yard West of Buildings T626 and T038. CEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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concentrations in soil will exceed the standard required by the December 20 I 0 Administrative 
Order on Consent. Therefore. additional characterization is recommended tor the Building 4360 
area. This includes the following Building 4360 areas: 

• Sanitary sewer located north and west of the Building 4360 f()otprint. If radioactive 
materials were released into the sewer system. residual contamination may exist in the 
materials inside and surrounding the sewer lines. 

• Storm drainage that appears to cut across the Building 4360 footprint. Storm water 
originating fi·om Building 4019 could discharge into this storm drain. Consequently. this 
storm drain may provide a patlma) for the migration of radionuclides and residual 
contamination may exist in the area. 

• Drainage pathways associated with the Building 4360 area and outside Area IV as 
proposed by the field Sdmpling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.2.7 Site 4361 Area 

Site Description: The Building 4361 area comprises Building 4361 and the land surrounding it 
west of 201

h Street. Building 4361 \\as constructed in 1981 as the Sodium Component Test 
Installation ( SCTI) Hazardous Material Storage Building. 12 The sen Complex included 
Buildings 4355, 4356, 4357, 4359. 4360. 4361. 4362. 4392. 4457. 4656, and 4756.3 Building 
4361 was located adjacent to sen Cooling Tower 4656 and west of SCTI Building 4356. 
Figures 2.2.7a through 2.2.7b provide a current photograph and the best available building
specific drawing(s) that the research team could find. Building 4361 was located northwest of 
SCTI Building 4392. which, along with the other SCTJ buildings. is discussed elsewhere in this 
section. No as-built drawings were located for Building 4361. Plate I presents a summary of all 
identified features for this site. 

Building Features: Building 4361 was a steel-framed building with a steel roof and siding. It 
measured 936 square feet. It did not contain any restrooms or heating and ventilation features. 
The ceiling height was 12 feet. 4 Features of the SCTI area surrounding Building 4361 are 
depicted in Figure 2.2. 7b. This figure shows that Building 4361 was located west of a secondary 
containment pit and trench, south of numerous SCTI tanks, and cast of the Building 4656 
Cooling Tower. 

Former Use(s): Building 4361 is identified as the sen Hazardous Material Storage Building.5 

The SCTI complex was a development test facility for liquid metal (sodium) system components. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
c Technical Site In/ormation, Energy Technology Engineering Center (ETEC), CEN-AT-0027. Revision B, Rockwell 
International Corporation, August 1993, p. b-37. 
3 Kneff, et al., Sodium Component Test Installation (SCTJ) Demolition Final Report. E/D-08336, October I, 2003, 
pgs. 5, 13. 
4 Technical Site Information, Energy Technology Engineering Center (ETEC), CEN-AT-0027, Revision B, Rockwell 
International Corporation, August 1993, p. b-37. 
5 Kneff, D. W. et al., Sodium Component Test Installation (SCTI) Demolition Final Report, E/D-08336, October I, 
2003, pgs. 5, 13. 
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The facility provided a test site for the non-nuclear developmental testing of typical liquid metal 
. ., I reactor components. pnman y steam generators. 

Information f.-om Interviewees: None to date. 

Radiological Incident Reports: None f()und. 

Current Usc: De mol ishcd in 2003. c SCri bu i I ding structures were removed foll<m ed by the 
below-grade pipes. ducts. trenches. tanks and pits. It doesn't appear that there \verc any large 
pits associated with Building 4361: however. there was a large secondary containment pit located 
cast of Building 4361. The exact dimensions of the excavation are unknown. Backfilling and 
grading used on-site soil. possibly from the Area IV borrow area.3 ~ 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): During 
demolition. Building 4361 debris was surveyed daily for total and removable contamination. No 
radiological contamination reportedly was detected. At demolition and prior to disposition. 
liquid sodium fl·om the SCTI complex was tested for radioactivity and reportedly found to be 
liTe ofcontamination.5 

Radiological Usc Authorizations: None found. 

Former Radiological Burial ot· Disposal Location: None found. 

Aerial Photographs: Building 4361 is identified on a 1988 aerial photograph and is included in 
a processing area (PA) designated PA-l in the Environmental Protection Agency's aerial 
photograph analysis. Because multiple buildings are included in PA-L aerial photograph 
analysis for this area cannot be attributed to specific buildings. unless explicitly stated. Aerial 
photographs from 1988 and 1995 denote storage tanks and overhead pipes in PA-l. In 1995. an 
open storage area and probable stain are noted in PA-l. By 1998, all of the previously identified 
features in PA-l were no longer present. By 2005. Building 4361 was no longer present in PA-l .6 

Radio nuclides of Concern: The research team did not find evidence of radioactive material use 
in Building 4361. Radionuclides associated with potential migration from Systems for Nuclear 
Auxiliary Power (SNAP) Building 4019 include: americium-241 (Am-241 ), cesium-137 (Cs-
137). plutonium isotopes (Pu-238, Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). and natural 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
c Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County. CalijiHnia, Volume 2 Area IV Site Summaries. May 2005, p. P-37. 
3 Kncff, ct al., Sodium Component Test Installation (SCT!) Demolition Final Report, EID-0833o. The Boeing 
Company, October 2003, p. 39. 
4 Correspondence from Lopez, J., Lopez General Engineering Contractors, Inc., to Robinson. K.S., The Boeing 
Company, Reference: SCTI Demolition Buildings: 4355, 4356, 4357, 4358, 4457 & Associated, May 22. 2002. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 -Area IV Site Summaries, May 2005, p. P-37. 
6 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory -- Area IV, Ventura Countv. 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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and enriched uranium (lJ-234. LJ-235. U-238). 1 ~ All radionuclides of concern listed are included 
for analysis in the August 2009 Final Field Sampling Plan, Radiological Background Studv. 
Santa Susana Field Lahoratorv. Table 3.3 presents a summary of contaminant of concern. 

Drainage Pathways: A storm drainage culvert is located just south of Building 4361 and drains 
to 20th Street.3 Aerial photographs fl·om 1965 to 2005 show drainage flowing south from 20th 

Street and continuing into Area III impoundments. Aerial photographs from 1957 to 2005 
indicate that drainage fl·om PA-l follm\ed Jill Street to the south and continued to 
impoundments in Areas III and IV. The Area IV impoundment is identified as IM-5 on aerial 
photograrh analysis and as the I i 11 Street Drainage in this technical memorandum. 1 The I ill 
Street Drainage is discussed later in this section. The general slope of Area IV is in a southerly 
direction. Water runoff is directed to the retention reservoirs which are part of the SSFL 
industrial effluent control system. Liquid effluent discharge tl·om the final retention pond into 
the Bell Canyon drainage occurs only after controlled effluent holdup and sampling.:'(• Because 
the general slope of /\rc2 IV is in a southerly direction. runoJT from SNAP Building 4019 could 
potentia!!) impact Building 4361. The S\1/\P buildit:g handled radioactive materials and 
generated radionuclidcs. \vhich means there is a possibility of radiological contamination in the 
area of Building 4361. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface \\atcr flow or airborne release from SNAP Building 4019. and lack of site 
investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.2 provide a convenient rcicrence for the following recommendations. 

Due to the lack of site investigation and potential radioactive material migration via surface 
water flow or airborne release from SNAP Building 4019. there is a possibility that radionuclide 
concentrations in soil will exceed the December 20 I 0 Administrative Order on Consent. 
Therefore, additional characterization is recommended for the original Building 4361 area. This 
includes the following Building 4361 areas: 

• Former secondary containment pit and trench located east ofthe Building 4361 footprint. 
If radiological materials migrated or were released into the pit or trench drainage system. 
residual contamination may exist in the area. 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura Countv. Cali/(Jrnia, Volume/ MethodoloA,'V, May 2005, p. 2-9. 
2 Unknown Author, La~ Book, Building 4019. 1/20/64 to 6/3165, January 20, 1964, HDMSPOO 1853462. 
3 Technical Site Information. Energy Technology Engineering Center (ETEC), GEN-AT-0027. Rerision B, Rockwell 
International Corporation. August 1993, p. b-25. 
4 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV. Ventura Countv. 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
5 Chapman, J. A., Radiological Survey of Buildin~s TOI9 and TOJ3; An Area Northwest of T059. TOJ9. TOJ3. and 
T0/2: And a Storage Yard West ofBuildin~s T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
6 Map located at: http://www.dtsc-sstl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Storm drainage channel located south of the Building 4361 footprint. The storm drain 
collects storm water fi·om former SN/\P Building 4019. Residual contamination fi·om the 
storm drain may exist. 

• Drainage pathways associated with the Building 4361 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.2.8 Building 4362 Area 

Site Description: The Building 4362 area comprises Building 4362 and the land surrounding it 
south of B Street. Building 4362 was used as the Sodium Component Test Installation (SCTI) 
Water Sampling Enclosure. The SCI'I Building Complex was constructed between 1959 and 
1964 and included Buildings 4355. 4356. 4357, 4359. 4360. 4361. 4362, 4392. 4457. 4656. and 
4756. 12 Building 4362 was located north ofSCTI Buildings 4356.4361. and 4656. and cast of 
SCTI Building 4360. These buildings arc discussed elsewhere in this section. Figure 2.2.8a 
provides a current photograph. The research team was unable to find building-specific 
drawing(s). No as-built drawings were located for Building 4362. Plate I presents a summary of 
all identified features for this site. 

Building Features: Building 4362 \\as a small structure. approximately 200 square 1cet.' A 
sanitary sewer map shows a sewer line located north of Building 4362.4 

Former Usc(s): Building 4362 was used to test the \\ater used in the SCrt facility for purity. 
The SCTI complex was a development test facility for liquid metal (sodium) system components. 
The facility provided a test site for the non-nuclear developmental testing of typical liquid metal 
reactor components, primarily steam generators. 5-

6 

Information from Interviewees: None to date. 

Radiological Incident Reports: None fi.)und. 

Current Usc: Demolished in 2003. 7 SCTI building structures were removed followed by the 
below-grade pipes. ducts, trenches, tanks and pits. It doesn't appear that there were any large 

1 Knef[ D.W. et al., Sodium Component Test Installation (SCTI) Demolition Final Report, E/D-08336. October I. 
2003, pgs. 5. 13. 
2 Sapere Consulting, Inc. and The Boeing Company, 1/istorical Site Assessment o/Area IV Santa Susana Field 
Laboratory, Ventllra Countv. Cali/ornia, Volume 2- Area IV Site Summaries, May 2005, p. P-39. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory. Velltura Countv. Cali/ornia. Volume 2 Area IV Site Summaries, May 2005, p. P-39. 
4 Technical Site lnfi;rmation. Energy Technology Engineering Center (ETEC), GEN-AT-0027, Rerision B, Rockwell 
International Corporation, August 1993. p. b-23. 
5 Kneff, D.W. et al., Sodium Component Test installation (SCTJ) Demolition Final Report, EJD-08336, October I, 
2003, pgs. 5. 13. 
6 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory, Ventura Countv, California. Volume 2 -Area IV Site Summaries, May 2005, p. P-39. 
7 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory, Ventura Countv, Ca!i/ornia. Volume 2- Area IV Site Summaries, May 2005, p. P-39. 
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pits associated with Building 4362. The exact dimensions of the excavation arc unknown. 
Backfilling and grading used on-site soil. possibly fl·om the Area IV borrow arca. 12 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): During 
demolition. Building 4362 debris was surveyed daily for total and removable contamination. No 
radiological contamination reportedly was detected. At demolition and prior to disposition. 
liquid sodium tl·om the SCTI complex was tested for radioactivity and reportedly found to be 
free of contamination.' 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None f()und. 

Aerial Photographs: Building 4362 is so small it is difficult to identify specifically on aerial 
photographs. Building 4362 is included in a processing area (PA) designated PA-l in the 
Environmental Protection Agency's aerial photograph analysis. Because multiple buildings are 
included in PA-l, aerial photograph analysis f()r this area cannot be attributed to specific 
buildings. unless explicitly stated. A 1962/63 aerial photograph identifies overhead pipes and 
ground scarring in PA-l. Aerial photographs tl-om 1965 through 1995 denote possible storage 
tanks and overhead pipes in PA-l. Open storage areas arc noted in PA-l in 1978, 1980. and 
1995. In 1967 and 1978. a stain was identified in PA-l. In 1980 and 1983. a possible stain was 
noted in PA-l. A probable stain was identified in PA-l in 1995. By 1998, all ofthc previously 
identified features in PA-l were no longer present. By 2005. Building 4026 was no longer 
present in PA-l. In 1978 and 1980 a large stained area is located southwest of Building 4026 
and outside the PA-l area.4 

Radionuclides of Concern: The research team did not find evidence of radioactive material use 
in Building 4362. Radionuclidcs associated with potential migration from Systems for Nuclear 
Auxiliary Power (SNAP) Buildings 4010 and 4012 include: antimony-125 (Sb-125). americium-
241 (Am-241). cesium isotopes (Cs-134, Cs-137). cobalt-60 (Co-60). europium isotopes (Eu-
152, Eu-154 ). isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). 
tritiated titanium (1-1-3). and natural and enriched uranium (U-234. U-235, U-238).56

·
7 All 

radionuclides of concern listed are included for analysis in the August 2009 Final Field 
Sampling Firm, Radiological Background Study, Santa Susana Field Lahoratory. Table 3.3 
presents a summary of radiological contaminants of concern. 

1 Kneff, et al.. Sodium Component Test Installation (SCTI) Demolition Final Report. EID-08336, The Boeing 
Company, October 2003, p. 39. 
2 Correspondence from Lopez, J., Lopez General Engineering Contractors, Inc .. to Robinson, K.S., The Boeing 
Company. Reference: SCTI Demolition Buildings: 4355. 4356. 4357. 4358. 4457 & Associated, May 22, 2002. 
3 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California. Volume 2 Area IV Site Summaries, May 2005, p. P-39. 
4 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory Area IV, Ventura Countv. 
Calij(Jrnia, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
LaboratOfy, Ventura Countv, California, Volume 1 Methodology, May 2005, p. 2-9. 
6 Zwetzig, G.B., Sun•c_y of Fission- and Corrosion-Product Activity in Sodium- or NaK-Cooled Reactors, A/-AEC
MEM0-12790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, p. 
5. 
7 Unknown Author, Facility Infornwtion, Building 012, Unknown Date, HDMSPOO 18280 II. 
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Drainage Pathways: A storm drainage culvert is located north of Building 4263 and runs 
southwest to 20th Street. 1 Aerial photographs from 1965 to 2005 show drainage flowing south 
hom 20th Street and continuing into Area Ill impoundments. Aerial photographs Jl·om 1957 to 
2005 indicate that drainage fl·om PA-l followed I ih Street to the south and continued to 
impoundments in Areas Ill and IV. The Area IV impoundment is identified as IM-5 on aerial 
photograph analysis and as the 17th Street Drainage in this technical memorandum.:' The I ih 
Street Drainage is discussed later in this section. The general slope of Area IV is in a southerly 
direction. Water runoff is directed to the retention reservoirs which are part of the SSFL 
industrial effluent control system. Liquid effluent discharge fl·om the final retention pond into 
the Bell Canyon drainage occurs only after controlled effluent holdup and sampling.'~ Because 
the general slope of Area IV is in a southerly direction. runoff from SNAP Buildings 40 I 0 and 
4012. could potentially impact Building 4362. The SNAP buildings handled radioactive 
materials and generated radionuclides, which means there is a possibility of radiological 
contamination in the area of Building 4362. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release fl·om SNAP Buildings 40 I 0 and 4012. and 
lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Due to the lack of site investigation and potential radioactive material migration via surface 
water flow or airborne release fl·om SNAP Buildings 40 I 0 and 4012. there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4362 area. This includes the following Building 4362 areas: 

• Sanitary sewer located north of the Building 4362 footprint. If radioactive materials were 
released into the sewer system. residual contamination may exist in the materials inside 
and surrounding the sewer lines. 

• Storm drainage channel located north of the Building 4362 footprint. The storm drain 
collects storm water from former SNAP Building 4019. Residual contamination from the 
storm drain may exist. 

1 Technical Site Information. Energy Technology Engineering Center (ETEC). GEN-AT-0027. Re1·ision B. Rockwell 
International Corporation, August 1993, p. b-25. 
c Kartman, A.S., Aerial Photographic Analvsis of' Santa Susana Field Lahoratory Area IV. Ventura Countv. 
Calij'ornia, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
3 Chapman, J. A., Radiological Survey of Buildings TOI9 and TOJ3; An Area Northwest of' T0 59, T0/9, TOI3. and 
TOI2; And a Storage Yard West of' Buildings T626 and T038, GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
4 Map located at: http://www.dtsc-sstl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 

84 
Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technicall\lemorandum: Area IV, Subarea IISA-5B October 2012 

• Drainage pathways associated with the Building 4362 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.2.9 Building 4392 Area 

Site Description: The Building 4392 area comprises Building 4392 and the land surrounding it. 
Building 4392 was constructed bct\vccn 1987 and 1991 as the Sodium Component Test 
Installation (SCTI) Electrical Equipment Building.u The sen Complex included Buildings 
4355. 4356, 4357. 4359. 4360. 436 I. 4362. 4392, 4457. 4656. and 4756. 3 Building 4392 \\as 
located south of Seri Buildings 4356. 436 I. and 4656. west of SCri Building 4359. and west of 
Small Component Test Loop (SCTL) Buildings 4026 and 4226. These buildings arc discussed 
elsewhere in this section. Figure 2.2.9a provides a current photograph. The research team \vas 
unable to find building-specific drawing(s). No as-built drawings were located for Building 
4392. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4392 \\as a metal-fi·amed building with corrugated sheet metal 
roofing and siding. It measured approximately 400 square feet. 4 

Former· Use(s): Building 4392 was an electrical equipment building for the SCTI complex. It 
served as the electrical control for the H-2 !!eater. The SCri complex was a development test 
facility for liquid metal (sodium) system components. The facility provided a test site for the 
non-nuclear developmental testing of typical liquid metal reactor components, primarily steam 

56 generators. · 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Demolished by 2003. 7 SCTI building structures were removed followed by the 
below-grade pipes. ducts, trenches. tanks and pits. It doesn't appear that there were any large 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March I962-November 
I992. 
2 Correspondence from Mattera, N.L.. The Boeing Company. to Brown, A., Ventura County Air Pollution Control 
Division, Reference: Sodium Component Test installation (SCTJ) Facility Demolition Project. Building 4392 and 
4359 at the Santa Susana Field Laboraton· (SSFL), April 6, 2000. 
1 Kneff, D.W. et al., Sodium Componelll Test installation (SCTI) Demolition Final Report. E/D-08336, October I. 
2003. pgs. 5, I3. 
4 Correspondence from Mattera, N.L .. The Boeing Company, to Brown, A., Ventura County Air Pollution Control 
Division, Reference: Soditun Component Test Installation (SCTJ) facility Demolition Project. Building 4392 and 
4359 at the Santa Susana Field Laboratory (SSFL). April 6, 2000. 
5 Kneff, D. W. et al., Sodium Component Test installation (SCTI) Demolition Final Report, E!D-08336, October I, 
2003, pgs. 5, I3. 
6 Correspondence from Mattera, N.L., The Boeing Company, to Brown, A., Ventura County Air Pollution Control 
Division, Reference: Sodium Component Test Installation (SCTJ) Facility Demolition Project, Building 4392 and 
4359 at the Santa Susana Field Laborat01y (SSFL). April 6, 2000. 
7 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory - Area IV, Ventura County, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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pits associated with Building 4392. The exact dimensions of the excavation arc unknown. 
Backfilling and grading used on-site soil possibly from the Area IV borrow area.!.::> 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Building 4392 were not conducted. The Building 4392 area was 
covered as part of the Rockweii/Rockctdyne 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4392. Only areas 
showing elevated gamma activity in the walkabout survey \vere followed up with an ambient 
gamma survey. Walkabout data was not reported in the characterization survey report. 
However, the walkabout survey results were reported to be consistent with ambient gamma 
survey measurements. The average gamma exposure rate f()l" the developed areas of the Santa 
Susana Field Laboratory Area IV \\as 13.6 microroentgens per hour (~tR/hr) with a maximum 
rate of 19.4 flR/hr. The average exposure rate for all of Area IV was 14.6 ~tR/hr with a 
maximum rate of 21.4 flR/hr. The local background exposure rate outside of Area IV was 15.6 
f1R/hr with a maximum value of 20.5 ~tR/hr. According to the survey report. the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 11R/hr above the average background of the data set for release of 
land for radiologically unrestricted usc. Ambient gamma regulatory limits were below these 
acceptable limits. 3 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None f(Jund. 

Aerial Photographs: Building 4392 is first identified on a 1988 aerial photograph. In 1995. it 
is included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
aerial photograph analysis. Because multiple buildings are included in PA-L aerial photograph 
analysis tor this area cannot be attributed to specific buildings. unless explicitly stated. A 1995 
aerial photograph denotes storage tanks. overhead pipes. open storage areas. and a probable stain 
in PA-l. By 1998. all of the previously identified features in PA-l were no longer present. By 
2005. Building 4392 was no longer present in PA-1.4 

Radionuclides of Concern: The research team did not find evidence of radioactive material usc 
in Building 4392. Radionuclides associated with potential migration from Systems for Nuclear 
Auxiliary Power (SNAP) Buildings 4010 and 4012 include: antimony-125 (Sb-125). americium-
241 (Am-241). Cs-134. Cs-137, cobalt-GO (Co-60). europium isotopes (Eu-152. Eu-154). 
isotopes of plutonium (Pu-238. Pu-239, Pu-240. Pu-241 ), strontium-90 (Sr-90). tritiated titanium 

1 Kneff, et al., Sodium Component Test Installation (SCTI) Demolition Final Report, EID-08336. The Boeing 
Company, October 2003, p. 39. 
c Correspondence from Lopez, J ., Lopez General Engineering Contractors, Inc .. to Robinson, K.S., The Boeing 
Company, Reference: SCTI Demolition Buildings: 4355, 4356. 4357, 4358, 4457 & Associated, May 22. 2002. 
3 Rockwell lnternationai/Rocketdyne Division. Area IV Radiological Characterization Survev, A4CM-ZR-OOII. 
Rev. A, August 15, 1996. 
4 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV, Ventura Countv, 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 2010. 
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(H-3). and natural and enriched uranium (U-234. U-235. U-238). 1 ~ 3 All radionuclides of 
concern listed are included for analysis in the August 2009 Final Field Sampling Plan. 
Radiological Background Stwlv. Santa Susana Field Lahomtmy. Table 3.3 presents a summary 
of radiological contaminants of concern. 

Drainage Pathways: A storm drain culvert was located north of Building 4392 and ran 
southwest to 20th Street.4 Aerial photographs fl·om 1965 to 2005 show drainage flowing south 
fi·om 20th Street and continuing into Area Ill impoundments. Aerial photographs tl·om 1957 to 
2005 indicate that drainage fi·om PA-l followed I i 11 Street to the south and continued to 
impoundments in Areas Ill and IV. The Area IV impoundment is identified as IM-5 on aerial 
photograph analysis and as the I i 11 Street Drainage in this technical memorandum. The I i 11 

Street Drainage is discussed later in this section." The general slope of Area IV is in a southerly 
direction. Water runofT is directed to the retention reservoirs which are part of the SSFL 
industrial effluent control system. Liquid effluent discharge fl·om the final retention pond into 
the Bell Canyon drainage occurs only after controlled effluent holdup and sampling.6 7 Because 
the general slope of Area IV is in a southerly direction. runoff hom SNAP Buildings 40 I 0 and 
4012 could have impacted the Building 4392 area. The SNAP buildings handled radioactive 
materials and generated radionuclides. which means there is a possibility of radiological 
contamination in the area of Building 4392. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release from SNAP Buildings 4010 and 4012, and 
lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Due to the lack of site investigation and potential radioactive material migration via surface 
water flow or airborne release from SNAP Buildings 40 I 0 and 4012. there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
original Building 4392 area. This includes the following Building 4362 areas: 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o( Area IV Santa Susana Field 
Lahoratory. Ventura County. California. Volume 1 -Methodology, May 2005, p. 2-9. 
c Zwetzig, G.B .. Sun,ev of' Fission- and Corrosion-Product Activitv in Sodium- or NaK-Cooled Reactors. AI-AEC
MEM0-12790, Atomics International. a Division ofNorth American Rockwell Corporation, February 28, 1969, p. 5. 
1 Unknown Author, Facility Information, Building Of 2, Unknown Date. HDMSPOOI8280 II. 
4 Technical Site Information, Energy Technology Engineering Center (ETEC). GEN-AT-0027. Rn·ision B, Rockwell 
International Corporation, August 1993, p. b-25. 
5 Kartman, A.S., Aerial Photographic Anazvsis of' Santa Susana Field Laboratory - Area IV. Ventura Countv, 
Cafi/ornia. Volume 1 & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 2010. 
6 Chapman, J. A., Radiological Sun'ev oj'Buildings TOJ9 and T013: An Area Northwest ofT059. T019. T013, and 
T0/2; And a Storage Yard West of' Buildings T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www .dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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• Storm drainage channel located north of the Building 4392 f()otprint. The storm drain 
may have collected storm water from former SNAP Buildings 4010 and 4012. Residual 
contamination from the storm drain may exist. 

• Drainage patlmays associated with the Building 4392 area and outside ;\rca IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of /\rca IV. 

2.2.10 Building 4457 Area 

Site Description: The Building 4457 area comprises Building 4457 and the land surrounding it 
on B Street. Building 4457 was constructed between 1971 and 1972 as the Sodium Component 
Test Installation (SCTI) Pump Bearing Test Structure. The SCTI Complex included Buildings 
4355. 4356. 4357. 4359. 4360. 4361. 4362. 4392. 4457, 4656. and 4756. Building 4457 was 
located south of 13 Street near SCTI Buildings 4355 and 4357 and Support Trailer Building 
4478. 123 These buildings arc discussed clse\\here in this section. Figures 2.2.10a through 
2.2.1 Ob provide a current photograph and the best available building-specific drawing(s) that the 
research team could find. The research team was unable to find building-specific dnm ing(s). 
No as-built drawings were located for Building 4457. Plate I presents a summary of all 
idcnti fied features f()r this site. 

Building Features: Building 4457 was a two-story building.4 The building had three subsurface 
emergency containment sumps for sodium components. Sump I was a sodium drain tank 
containment sump approximately 27 teet long by 14 feet wide by I 0 feet deep. Sump 2 was a 
sodium pump tank containment sump approximately 12 feet long by 12 feet wide by 14 feet 
deep. Sump I and 2 were connected by a 2 foot-wide by 2 foot-deep trench. Sump 3 was a 
sodium cold trap containment sump approximately 4 feet long by 4 feet wide by 4 teet deep. 
During the 1980s. Sump I was backfilled with soil and capped with concrete. Concrete berms 
were placed around the perimeter. The berms later served as secondary containment for the 
storage of hazardous materials. In a 2000 Resource Conservation and Recovery Act Facility 
Investigation Work Plan Addendum. the concrete was noted as having evidence of cracks within 
the containment area. During the 1970s and 1980s. Sump 2 received rainwater. waste oils, and 
possibly solvents fl·om spills or leakage of hazardous material containers. In the 1980s. the sump 
was emptied, backfilled with soil, and capped with concrete. Sump 3 was a physical low spot for 
sodium processes. Hazardous chemicals reportedly were not used or disposed in this sump. It 
was filled with concrete and capped following building demolition activities.' 

Former Use(s): Building 4457 was used for proof and performance testing of sodium lubricated 
bearings used in large sodium pumps. In July 1972, a shaft seal failed. causing oil to 

1 Kneff. D.W. ct al., Sodium Component Test Installation (SCTI) Demolition Final Report. EID-08336. October I. 
2003, pgs. 5, 13. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laborat01y, Ventura Countv, California, Volume 2 -Area IV Site Summaries, May 2005, p. P-43. 
1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-Novcmber 
1992. 
4 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Laborato;y, Ventura County, California. Volume 2 --Area IV Site Summaries, May 2005, p. P-43. 
5 Ogden Environmental and Energy Services Co., Inc., RCRA Facili(v Investigation Work Plan Addendum 
Amendment, Santa Susana Field Laborat01y, Ventura County, California, June 2000, pgs. 7-1-7-2. 
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contaminate the sodium system. Attempts to clean and repair the system t~1ilcd. Building 4457 
was subsequently gutted and used for storage of waste oils from non-radiological facilities. 
Hazardous materials stored in the area of 4457 included acids, bases. solvents. and petroleum
based oils and lubricants. By 1996. Building 4457 was listed as '"foundation only.'' 1 ~ 3 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: The foundation vvas removed in 1999.~ SCTI building structures were removed 
followed by the belmv-grade pipes. ducts. trenches, tanks and pits. It docsn 't appear that there 
were any large pits associated with Building 4457. The exact dimensions of the excavation arc 
unknown. Backlilling and grading used on-site soil possibly fi·om the Area IV borrow area.:ih 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Building 4457 were not cmducted. The Building 4457 area was 
covered as part of the Rock\\ cii/Rockctdyne 1994-1995 Area IV Radiological Characterization 
Survey. An ambient gamma and walkabout survey was conducted in the area of Building 4457. 
The average gamma exposure rate for the developed areas or the Santa Susana Field Laboratory 
Area IV was 13.6 microroentgens per hour (flR/hr) with a maximum rate of 19.4 ~tR/hr. The 
average exposure rate for all of Area IV was 14.6 ~tR/hr with a maximum rate of 21.4 ~tR/hr. 
The local background exposure rate outside of Area IV was 15.6 flR/hr with a maximum value of 
20.5 flR/hr. According to the survey report. the gamma radiation distribution of ;\rca IV was 
statistically indistinguishable Ji·om the local background gamma radiation distribution. The U.S. 
Nuclear Regulatory Commission and the State of California specify a limit of 5 flR/hr above the 
average background of the data set for release of land for radiologically unrestricted usc. 
Ambient gamma regulatory limits were below these acceptable limits. 7 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4457 is first identified in a 1972 aerial photograph. It is located 
in a hazardous material storage area (HMSA) within a processing area (PA) designated PA-l in 
the Environmental Protection Agency's aerial photograph analysis. Because multiple buildings 

1 Kneff, D. W. et al., Sodium ConiJ!OilCflt Test Installation (SCTI) Demolition Final Report, EID-08336, October I, 
2003, pgs. 5, 13. 
2 Ogden Environmental and Energy Services Co., Inc .. RCRA Faeilitv lm•estiKation Work Plan Addendum 
Amendment, Santa Susana Field Laboratory, Ventura Countv. California, June 2000, pgs. 7-1 ~7-2. 
1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2 ·Area IV Site Summaries, May 2005, p. P-43. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura Counzv. California. Volume 2 ·Area IV Site Summaries, May 2005, p. P-43. 
5 Kneff, et al., Sodium Component Test Installation (SCTI) Demolition Final Report. EID-08336, The Boeing 
Company, October 2003, p. 39. 
6 Correspondence from Lopez, J., Lopez General Engineering Contractors, Inc., to Robinson, K.S., The Boeing 
Company, Reference: SCTI Demolition Buildin;;s: 4355. 4356, 4357, 4358. 4457 & Associated. May 22. 2002. 
7 Rockwell lnternationai!Rocketdyne Division, Area IV Radiological Characterization Survev, A4CM-ZR-OOI I, 
Rev. A, August 15, 1996. 
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are included in the 1-IMSA. aerial photograph analysis for this area cannot be attributed to 
specific buildings. unless explicitly stated. By 1978. a probable open storage area was observed 
in the HMSA containing approximately six to eight objects. In 1980. probable staining was 
observed. and in 1983 and 1987 an area of dark-toned material was visible. In 1990 and 1992. 
areas of possible staining were noted in the IIMSA. By 1993. this area no longer appeared 
active. In 1998. approximately 12 containers were observed at this location. By 2002. the 
containers and the building had been removed from the HMSA. 1 

Radionuclidcs of Conccn1: The research team did not find evidence of radioactive material usc 
in Building 4457. Radionuclides associated with potential migration ll·om Systems for Nuclear 
Auxiliary Power (SNAP) Buildings 40 I 0 and 4012 include: antimony-125 (Sb-125). amcricium-
241 (Am-241), cesium isotopes (Cs-134. Cs-137). cobalt-60 (Co-6l)). europium isotopes (Eu-
152. Eu-154). isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). 11-
3. U-234, U-235. and U-238. 23 4 All radionuclides of concern listed are included tor analysis in 
the August 2009 Final Field Sampling !)lan, R(/{liological Background Study, Santo 5'usmw 
Field /,ahorotorv. Table 3.3 presents a summary of radiological contaminants of concern. 

Drainage Pathways: Aerial photographs Jl·om 1957 to 2005 indicate that drainage fi·om PA-l 
followed I i 11 Street to the south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street 
Drainage in this technical memorandum.' The I i 11 Street Drainage is discussed laier in this 
section. The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retention reservoirs which arc part of the SSFL industrial effluent control system. Liquid 
eftluent discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled effluent holdup and sampling.6 7 Because the general slope of Area IV is in a 
southerly direction. runofT from SNAP Buildings 40 I 0 and 4012 could potentially impact 
Building 4457. The SNAP buildings handled radioactive materials and generated radionuclidcs. 
which means there is a possibility of radiological contamination in the area of Building 4457. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release from SNAP Buildings 40 I 0 and 4012. 
possible and probable stains noted in aerial photographs. and lack of site investigation. 

1 Kartman. A.S .. Aerial Photographic: Analvsis of" Santa Susana Field Lahoratorv - Area IV, Ventura Count\'. 
California, Volume I & 2. U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
2 Sapere Consulting, Inc. and The Boeing Company, Historic:al Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura County. Cahfiwnia, Volume I - Methodologv, May 2005, p. 2-9. 
·
1 

Zwetzig. G.B., Survey ofFission- and Corrosion-Product Activin· in Sodium- or NaK-Cooled Reactors. AI-AEC
MEMO-I2790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, p. 
5. 
4 Unknown Author, Facilitv Information, Building 012, Unknown Date, HDMSPOO 18280 II. 
5 Kartman, A.S., Aerial Photographic Analvsis of" Santa Susana Field Laboratory Area IV, Ventura Countv. 
California. Volume I & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
6 Chapman, J. A., Radiological Survey of" Buildings TOI9 and TOI3; An Area Northwest of 7'059, TOI9. TOJ3. and 
TOI2: And a Storage Yard West of" Buildings T626 and T038, GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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Recommended Locations for Sediment/Soil Sampling: 

October 20 12 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Due to the lack of site investigation. stains noted in aerial photographs. and potential radioactive 
material migration via surface water flow or airborne release fi·om SNAP Buildings 40 I 0 and 
4012. there is a possibility that radionuclidc concentrations in soil will exceed the standard 
required by the December 20 I 0 Administrative Order on Consent. Therefore. additional 
characterization is recommended for the original Building 4457 area. This includes the 
following Building 4457 areas: 

• Former containment sumps in the Building 4457 area. If radiological materials migrated 
or were released into the pit. residual contamination may exist in the area. 

• Lnw-lying areas south and cast of Building 4457 footprint included in the HMSA where 
recessed areas \\CIT idc;1tified in aerial photographs. Lm\-lying areas could collect 
possible radioactive drainage from Buildings 40 I 0 and 4012 and may contain residual 
contamination. 

• Possible and probable stained areas identified in aerial photographs south and east of the 
Building 4457 footprint. Unknown stains could possibly contain residual contamination. 

• Drainage pathways associated with the Building 4457 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.2. I 1 Building 44 78 Area 

Site Description: The Building 4478 area comprises Building 4478 and the land surrounding it 
on B Street. Building 4478 \vas first identified on a I %7 industrial planning map as an office 
support trailer located cast ofthe Hot Laboratory Building 4020. discussed in Subarea HSA-5D. 
Between 1967 and 1971, Building 44 78 was moved from its original location to a position on B 
Street northeast of Sodium Component Test Installation (SCTI) Buildings 4357 and 4457. 12 

These buildings are discussed elsewhere in this section. Figure 2.2.1 I a provides a current 
photograph. The research team was unable to find building-specific drawing(s). No as-built 
drawings were located for Building 4478. Plate I presents a summary of all identified features 
for this site. 

Building Features: Building 4478 was a dual axis 8-foot by 30-foot office trailer.3 

Former Use(s): Building 4478 was originally used as a support trailer. By 1971, the building 
was used to service the SCTI. The SCTI complex was a development test facility for liquid 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura Countv. California. Volume 2 Area IV Site Summaries, May 2005, p. P-47. 
2 SSFL Area IV, Atomics International Nuclear Development Field Laboratories, Industrial Planning Maps, January 
1967,Aprill971. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. P-47. 
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metal (sodium) system components. The facility provided a test site for the non-nuclear 
developmental testing of typical liquid metal reactor components. primarily steam generators. 
By 1981. Building 447R was used for radioactive count analysis. 1 

=' 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Demolished.' Based on available information. the dimensions of the excavation 
made during building demolition arc unknown. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): At 
demolition and prior to disposition. liquid sodium fl·om the sen complex was tested for 
radioactivity and reportedly found to be free of contamination. Since radiological materials were 
not handled in Building 44 78 and no contamination occurred. no further tests\\ ere conducted.4 

Radiological Usc Authorizations: None found. 

Former Radiological Bu.-ial or Disposal Location: None found. 

Aerial Photographs: Building 4478 is first clearly visible in a 1980 aerial photograph. It is 
located in a hazardous material storage area (IIMSJ\) within a processing area (PA) designated 
PA-l in the Environmental Protection Agency's aerial photograph analysis. Because multiple 
buildings are included in the HMSJ\. aerial photograph analysis for this area cannot be attributed 
to specific buildings, unless explicitly stated. In 1978. a probable open storage area was 
observed in the HMSA containing approximately six to eight objects. In 1980. probable staining 
was observed, and in 1983 and 1987 an area of dark-toned material \Vas visible. In 1990 and 
1992. areas of possible staining were noted in the HMSJ\. By 1993, this area no longer appeared 
active. 1n 1998, approximately 12 containers were observed at this location. By 2002. the 
containers and the building had been removed from the HMSA. 5 

Radionuclidcs of Concern: The research team did not lind evidence of radioactive material use 
in Building 4478. Radionuclides associated with potential migration from Systems for Nuclear 
Auxiliary Power (SNAP) Buildings 4010 and 4012 include: antimony-125 (Sb-125). americium-
241 (Am-241 ). cesium isotopes (Cs-134. Cs-137). cobalt-60 (Co-60). europium isotopes (Eu-
152. Eu-154). isotopes of plutonium (Pu-238. Pu-239. Pu-240, Pu-241 ). strontium-90 (Sr-90), H-

1 Kneff, D.W. et al.. Sodium Component Test Installation (SCT/) Demolition Final Report, EID-08336, October I. 
2003, p. 5. 
2 Sapcrc Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArca IV Santa Susana Field 
Laboratorv, Ventura County. CahjiHnia, Volume 2 --Area IV Site Summaries. May 2005, p. P-47. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArca IV Santa Susana Field 
Laboratory. Ventura Countv. California, Volume 2 Area IV Site Summaries, May 2005, p. P-47. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv, Ventura Countv. California. Volume 2- Area IV Site Summaries, May 2005, p. P-47. 
5 Kartman, A.S., Aerial Photographic Analvsis of" Santa Susana Field Laboratmy Area IV. Venllira County. 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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3, U-234, U-235, and U-238. 1 ~' All radionuclides of concern listed arc included for analysis in 
the August 2009 Final Field Sampling Plan. Radiological Background Stu{(v. Santa Susana 
Field f"ahomtorv. Table 3.3 presents a summary of radiological contaminants of concern. 

Drainage Pathways: Aerial photographs fl·om 1957 to 2005 indicate that drainage from PA-l 
followed 1 i 11 Street to the south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street 
Drainage in this technical memorandum.4 The I i 11 Street Drainage is discussed later in this 
section. The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retention reservoirs which arc part of the SSFL industrial ertluent control system. Liquid 
cflluent discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled cnlucnt holdup and sampling. 5

·1l Because the general slope of Area IV is in a 
southerly direction, runoff Jl·om SNAP Buildings 40 I 0 and 4012 could potentially impact 
Building 4478. The SNAP buildings handled radioactive materials and generated radionuclidcs, 
which means thct-c is a possibility of radiological contamination in the area of Building 4478. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release fhm1 SNAP Buildings 40 I 0 and 4012, 
possible and probc:ble staining noted in aerial photographs. and lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Due to the lack of site investigation. possible and probab!e staining noted in aerial photographs. 
and potential radioactive material migration via surface water flow or airborne release fl·om 
SNAP Buildings 4010 and 4012, there is a possibility that radionuclide concentrations in soil 
will exceed the standard required by the December 2010 Administrative Order on Consent. 
Therefore, additional characterization is recommended for the Building 4478 area. This includes 
the f()llowing Building 4478 areas: 

• Northern and western edges of the Building 4478 footprint nearest B Street. Possible 
storm drainage from Buildings 40 I 0 and 4012 may have contaminated the area. 

• Possible and probable stained areas identified in aerial photographs south of the Building 
4478 footprint. Unknown stains could possibly contain residual contamination. 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County. California, Volume 1 Methodology, May 2005, p. 2-9. 
:: Zwetzig, G.B., Survey of Fission- and Corrosion-Product Activitv in Sodium- or NaK-Cooled Reactors. A 1-AEC
MEM0-12790, Atomics International, a Division ofNorth American Rockwell Corporation. February 28. 1969, p. 
5. 
3 Unknown Author, Facilitv Information. Building 012, Unknown Date, HDMSPOO 1828011. 
4 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory - Area IV, Ventura County, 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
5 Chapman, J. A., Radiological Sun'e,V of Buildings T0/9 and T0/3; An Area Northwest of T059, T0/9. T013, and 
T0/2; And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
6 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Drainage pathways associated with the Building 4478 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.3 Group 3 

The Group 3 index map is presented in Figure 2.3. Following Figure 2.3. the site photograph 
and layout drawings for each building area \\ithin IISA-5B Group 3 arc presented. HSA-513 
Croup 3 includes six building areas containing the Building 4006 Sodium Laboratory. the 
Building 4606 and 4607 Sodium Laboratory Instrument Buildings. the Building 4615 
Combustion Test Facility. the Building 4402 MHD Experiment Building. and Parking Lot 4506. 

2.3.1 Building 4006 Area 

Site Description: The Bui !ding 4006 area comprises Building 4006. Cooling Tower 4616. 
Electrical Substation 4706. an unknown Building 4477. and the land surrounding these buildings 
on the west side of I i 11 Street. Building 4006 \\as constructed between 1957 and 1959 as a 
sodium laboratory. Cooling To\\cr 4616 associated with Building 4006 was removed in the 
early 1980s to make room for a Power Pak associated substation. 1

·
2

·
3 Figures 2.3 .I a through 

2.3 .I c provide a current photograph and the best available building-specific drawing(s) that the 
research team could find. Figure 2.3.1 b is an as-built elevation and section drawing of Building 
4006. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4006 has a steel frame and walls. It measures approximately 
13,284 square feet and includes 2,268 square feet of oflice space and 7.674 square feet of lab 
spacc.4 An active septic tank ncar Building 4006 was identilied in 1999. Rocketdyne planned to 
abandon the septic tank and connect Building 4006 to an existing sewer system. Presumably. 
this is the Bui !ding 4006 septic tank that was removed in 2000. The location of the former septic 
tank is currently unknown. but presumably on the southwest side of the building near the sanitary 
sewer connection. The Building 4005/4006 leach field (identified as AI-Z8) had two 
underground septic tanks (Building 4005 septic tank and Building 4006 septic tank) with 2.340-
gallon capacities and a 480 linear feet leach field. It was located in Parking Lot 4502, 
approximately 550 feet southwest of Building 4005 and 150 feet northeast of Building 4062. 
Although Building 4005 handled depleted and enriched uranium for nine months in 1966-1967, 
it is not likely to have impacted the Building 4005/4006 leach field as the leach field was 
disconnected and abandoned in 1960-1961 when the sewer treatment plant was constructed. The 
Building 4005/4006 leach field and drain lines were removed in 2001.51234 

1 Kartman, A.S .. Aerial Photo;;raphic Analvsis ol Santa Susana Field Lahoratory Area IV. Ventura Countv. 
Calij'ornia. Volume I & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 1962-Novembcr 
1992. 
1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment olArea IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 · Area IV Site Summaries. May 2005. p. 0-5. 
4 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
5 ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facility Investigation Work Plan. Area IV 
Santa Susana Field Laboratory. Ventura County. California, Part !-Current Conditions Report. Volume I, October 
1993,pgs. 4-83,4-87. 
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A 1974 engineering drawing depicts a supply and drain tank (T-1 02) and an additional storage 
and drain tank (T-30 I) associated with Building 4006. Sec Figure 2.3.1 c. The exact location of 
these tanks is not clear. 

Former Use(s): Building 4006 was operated as a non-nuclear sodium laboratory. Usc 
Authorizations provided for minor uses of radioactive materials. Cooling Tower 4616 was 
removed in the early 1980s to make room f()r a Power Pak associated substation. Building 4006 
closed operations in 1999.' 

Information from Interviewees: A number of former employees were interviewed about their 
experience at the SSFL. Three remembered Building 4006. Excerpts from their interviews arc 
included below. 

Interviewee 101 \\as an Atomics International employee from 1986 to 1997. The interviewee 
was a manager of system and test adivities in the Engineering Department. The following 
excerpt \Vas pulled from the interview. 

'"There m1s once a sodium leak on thcfloorfront the Building 006 sodium loop, 
to which the SSFLfirc department responded Other than that. I om unm\·on' of 

I . I .. 6 areas t wt may reqwre c eanup. 

Interviewee 110 \\as a member of the technical stafT at SSFL who designed and tested high 
temperature I iq u id sodium systems. but did not recal! \\ orking on anything radioactive. The 
following excerpts \\-ere pulled from the interview. 

"AnylzoH·. having gotten hooked on this sodium stuff: I H·ent to Building 6 (the 
Sodium Laboratory) where there 11·ere three orfour sodium loops and I managed 
testing that went on there .fiJr some time. I also designed one of the loops. 
Building 6 is still there -1 remember driving by it vl'i1en !took the tour fast year. 
Eventual~v in the late 70's I became Lead Engineer .fcJr the sodium purification 
.\ystem - I was the man who knew all about it. But not CW'!yone agreed with me 
in terms o( technical disputes' I trained outsiders such as people .fi'om DOE on 
one ofthe loops in Building 6 to give them a taste o(what it was like to operate a 
sodium system. T'lwy actually got to operate a loop. With re.\pect to Building 6, 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countr. Califomia, Volume 2 ··Area IV Site Su/1111/aries, May 2005, pgs. 0-2, 0-5-0-6. 
2 Correspondence from Lenox, A., The Boeing Company, to Evans, J ., Ventura County Environmental Health 
Division, Reference: Building 4006 Septic Tank Abandonment. Boeing North American. Santa Susana Field 
Laboratorv. Ventura Countv. California, June 14, 1999. 
3 Group 5 Central Portion of Areas Ill and IV RCRA Facility Investigation Report, Santa Susana Field 
Laboratory. Ventura County, California, Volume V RFI Site Reports, Appendix I, Coal Gasification Process 
Development Unit, CH2M Hill, Draft in Progress November 2008, p. Table 1.2-4. 
4 

Correspondence from Lee, M., The Boeing Company, to Richards, A., U.S. Department of Energy, Reference: 
DE-AC03-99SF2 I 530, Environmental Restoration and Remediation of theformer Enerzy Technology EnJ;ineering 
Center (ETEC) Site Reporting Requirements Checklist FYOO Performance Milestones 00-4, Soil and Groundwater. 
removal of three septic tanks, 7/30/00, September 12, 2000. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2- Area IV Site Summaries, May 2005, p. 0-5. 
6 Interview No. I 01 conducted by DOE in 20 I 0. 
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os an exmnple, the companv did not ho\'(! o strong sense that people jJei/(Jrming 
these tasks should he hcm·ilv trained andj(JIIoll· \\'ell thought out procedures. lhc 
people 11110 preceded me in Building 6 did C\'crvthingfi·om memo1:v. Thcre li'Crc 
no recorded procedure.\· until I came olong. I wrote jJroccdurcs detailed enough 
so that mv secrctarv could operate the equipment. 

Sodium was casv to get rid of' and its hv-products arc non-toxic. lllljJroper 
di.1po.w!l did not occur in areos H'hcre I \\'orkcd and fi·anklv, I 11·as one of those 
people that if anyone had proposed ol doing anvthing srupid like that I H'ould 
hm·c gone hal listie-'" 1 

Interviewee 277 started working at SSFL in May 1975 as a technician in l~uilding 4006 for 
Atomic International's Sodium & Component Technology Group. The interviewee was 
transf'crrcd 2 to 3 years later to work at the RMIIF. The following excerpts were pulled from the 
interview. 

"At Building 006 I \\·orkcdf(Jr IKL -he hrought me in to the chcnzistrv lah. I 
ohm_vs kept o notc/)()ok as to 111/(/t I did on e.\periments. I would tum the 
notebook in to the Engineer or Deportment !-lead We \\'(Jllld take somplcs. JLM 
l\'orkcd on sensiti::ing stainless steel hy putting it in different acid haths like acetic 
or nztnc. The samples \\'Ould go in the sodium loop and it would he run fhr a 
numhcr of hours and then H'e lnmld look at them to sec if' the sodium was still 
adhered to the stainless steel. We l\'ould see how we could clean the smnplcs to 
test how ~t·cll the sodium honded. "::: 

Radiological Incident Reports: There has been one incident associated with Building 4006. 
The following table provides information presented in an incidents database provided by Boeing. 
Summaries of only the incident reports that resulted or may have resulted in releases to the 
environment arc provided following the table. when available. Summaries of all available 
incident reports arc provided in Attachment A. 

Building 4006 Incident Report Summary 

Incident File Date of Location of Isotopes Description of Incident 
Name Incident Incident 

A0484 8/ I 1/1960 BLDG MET LAB AP POLISHING SAMPLES OF SRE 
MODERATOR CAN 
CONTAMINATED CLEAN AREA. 

• In addition to the incident described in Boeing's database, a 2008 Resource Conservation 
and Recovery Act Facility Investigation report describes other incidents associated with 
Building 4006, including a sodium fire on November 25, 1987 resulting in a release of 
sodium metal, a mercury spill in a sink on January 21, 1992. and a tetra! in fire on August 
16, 1959.3 

1 Interview No. 110 conducted by DOE in 2010. 
2 Interview No. 277 conducted by DOE in 20 I 0. 
1 Group 5 Central Portion of Areas Ill and IV RCRA Facility Investigation Report, Santa Susana Field 
Laboratory, Ventura Coun(v, California. Volume V RFI Site Reports, Appendix I, Coal Gasification Process 
Development Unit, CH2M Hill, Draft in Progress November 2008, p. Table 1.2-1. 
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Current Use: Building 4006 is standing as of2010, but is no longer in usc. 

October 2012 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• 2001 Boeing Soil Sampling . 
leach field. septic tanks. and 
dctccted. 1 

:> 

Soil sampling was performed during excavation of the 
drain lines in 200 I. No contamination \vas reportedly 

• 2008 Boeing Radiological Survey. In 2008. The Boeing Company performed a 
radiological survey to verify that Building 4006 met release criteria for unrestricted usc. 
L:-.posure rate measurements. surface scans. and smear samples were taken at targeted 
locations. Exposure rate measurements were below the acceptable limit of 5 
microroentgens per hour (flR/hr) above natural background. Surface residual 
radioactivity levels were below the 2008 acceptable limits identified in the table below. 
Building 4006 was recommended for release.3 

Surface Residual Radioactivity Guidelines for SSFL Facilities 

Radionuclide Type of Average over 1m2 Maximum over 100 cm2 Removable 
Radiation (dpm/100 cm2

) (dpm/100 cm2
) (dpm/100 cm2

) 

Uranium (U-234, Alpha 5,000 15,000 1,000 
U-235, U-238) 
Mixed Fission Beta, Gamma 5,000 15,000 1,000 
Products 
(Cesium-137) 
Activation Beta, Gama 5,000 15,000 1,000 
Products 
(Manganese-54) 
Tritium Beta --- --- 10,000 

Radiological Use Authorizations: Radiological Use Authorizations for Building 4006 include 
the following: 

• Use Authorization No. 66 (September 28, 1973) specified that sodium (Na) would be 
added to canisters containing uranium oxide (U02) in Building 4006.4 

• Use Authorization No. 81 (June 26, 1974) permitted the usc of tritiated titanium (H-3) 
foils (i.e, a thin, sheet of metal) as gas chromatograph detectors. The foils were declared 
excess in 1986 and removed from the building.5 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura Countv. Ca!ij(Jrnia, Volume 2 -Area IV Site Summaries, May 2005, pgs. 0-5-0-6. 
2 Cabrera Services, Final Radiological Final Status Survey of Building 4006, June 2008, pgs. vi, 8-9, 38. 
3 Cabrera Services, Final Radiological Final Status Survey of Building 4006, June 2008, pgs. vi, 8-9, 38. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County. California, Volume 2- Area IV Site Summaries, May 2005, p. 0-5. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura Coun(v. California, Volume 2 ---Area IV Site Summaries, May 2005, p. 0-5. 
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• lJse Authorization No. I 0 I (April 8. 1976) permitted the handling of 0.5 microcuries 
{11Ci) of manganese-54 (Mn-54) contained in sections of activated piping with frozen 
sodium. This piping \\as packaged in aluminum piping: the unpacking occurred in 
Building 4006. 1 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Building 4006 is first identified in a 1959 aerial photograph. It is 
included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
(EPA's) aerial photograph analysis. Because multiple buildings are included in PA-l. aerial 
photograph analysis for this area cannot be attributed to specific buildings. unless explicitly 
stated. A 1959 aerial photograph shows a possible stain just north of Ruilding 4006. A 1962/63 
aerial photograph identifies overhead pipes and ground scarring in PA-l. Aerial photographs 
fl·om 1965 through 1995 denote possible storage tanks and overhead pipes in PA-l. Open 
storage areas are noted in PA-l in 1978. 1980. and 1995. In 1967 and 1978. a stain was 
identified in PA-L In 1980 and 1983. a possible stain was noted in PA-L A probable stain \\as 
identified in PA-l in 1995. By 1998. all ofthe previously identified features in PA-l were no 
longer present. In 2005. Building 4006 is one of only two buildings observed in P/\-1_'2 

Radionuclides of Concern: Ruilding 4006 was predominantly a non-radiological facility. but 
there are records of minor uses of radioactive materials. including lKh Mn-54. H-3 f(Jils in gas 
chromatographs. and sodium loop level gauges possibly employing cesium-137 (Cs-137) 
sources. Radionuclidcs that may be present as a result of residual radioactivity in Building 4006 
include: Cs-137. Mn-54. H-3. and natural and enriched uranium (U-234, U-235. U-238). 3 

Radionuclides associated with potential migration from Systems for Nuclear Auxiliary Power 
(SNAP) Buildings 4010, 4012. and 4024 include: antimony-125 (Sb-125), americium-241 (Am-
241 ). Cs-134. Cs-137. cobalt-60 (Co-60). europium isotopes (Eu-152, Eu-154), isotopes of 
plutonium (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). H-3. and U-234. U-235. U-
238_-l.s.!J All radionuclides of concern listed. with the exception of Mn-54. are included for 
analysis in the August 2009 Final Field Sampling Plan, Radiological Background Stu(~V. Santa 
Susana Field Lahoratmy. Mn-54 has a half-life of less than one year and thus does not meet the 
criteria for analysis. Table 3.3 presents a summary of radiological contaminants of concern. 

Drainage Pathways: A lined drainage channel following I i 11 Street to the southeast begins 
approximately I 00 feet southeast of Building 4006.7 A 1988 memorandum references a Building 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Sallta Susana Field 
Laboraton1, Ventura Cotmtv. California. Volume 2 Area IV Site Summaries, May 2005. p. 0-5. 
c Kartma~. A.S .. Aerial Photographic Analvsis of Santa Susana Field Laboratorv Area IV. Ventura County. 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
1 Cabrera Services, Final Radiological Final Status Survev ofBuilding 4006, June 2008. pgs. vi, 8-9, 38. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura Countv, California, Volume I Methodology, May 2005, p. 2-9. 
5 Unknown Author, Facility Information, Building Of 2, Unknown Date, HDMSPOO 18280 II. 
6 Zwetzig, G.B., Sun•ev of Fission- and Corrosion-Product Activity in Sodium- or NaK-Cooled Reactors, Al-A EC
MEM0-12790, Atomics International, a Division ofNorth American Rockwell Corporation, February 28, 1969. pgs. 
5, 10. 
7 Map located at: http://dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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4006 ditch that leads ·to the G and I i 11 Street exit. 1 Aerial photographs fi·om 1957 to 2005 
indicate that drainage followed I i 11 Street to the south and continued to impoundments in Areas 
Ill and IV. The Area IV impoundment is identified as I M-5 on aerial photograph analysis and as 
the I i 11 Street Drainage in this technical memorandum.:: The I i 11 Street Drainage is discussed 
later in this section. The general slope of Area IV is in a southerly direction. Water runoff is 
directed to the retention reservoirs which arc part of the SSFL industrial effluent control system. 
Liquid effluent discharge from the final retention pond into the Hell Canyon drainage occurs 
only after controlled ettluent holdup and sampling. 3 ~ Because the general slope of Area IV is in 
a southerly direction. runoff Jl·om SNAP Buildings 40 I 0. 4012. and 4024 could potentially 
impact Building 4006. The SNAP buildings handled radioactive materials and generated 
radionuclides. which means there is a possibility of radiological contamination in the area of 
Building 4006. 

Radiological Contamination Potential: Class 2 because regulated radiological material was 
handled in Building 4006. aerial photograph analysis noted possible stains. and there is potential 
for radio:1ctive material migration via surface water flow or airborne release tJ·om SNAP 
Buildings 40 I 0. 4012. and 4024. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.3 provide a convenient reference for the following recommendations. 

Due to regulated radiological material use. possible stains noted in aerial photographs, and the 
potential of radioactive material migration via surface water flow or airborne release from SNAP 
Buildings 40 I 0. 4012. and 4024, there is a possibility that radionuclide concentrations in soil will 
exceed the standard required by the December 20 I 0 Administrative Order on Consent. 
Therefore. additional characterization is recommended for the Building 4006 area. This includes 
the following Building 4006 areas: 

• Former Building 4006 septic tank area presumably on the southwest side of the building. 
If radioactive materials were released into the septic system. residual contamination may 
exist in the materials surrounding the former septic tank. 

• Former Building 4005/4006 leach field west of the Building 4006 footprint. If 
radioactive materials were released into the septic system. residual contamination may 
exist in the materials surrounding the former leach field. 

1 Memorandum from Fujikawa, N., to Those Concerned, Reference: SCTJ Support. October 14, 1988, 
II D M SE006000 15. 
2 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laborat01y Area IV. Ventura County. 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
3 Chapman, J. A., Radiological Survey of Buildings T0/9 and T013; An Area Northwest of T059. TOJ9, TOJ3. and 
TO/ 2; And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
4 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Drainage patlmay along I i 11 Street. cast of the Building 4006 footprint. II' radioactive 
materials drained fi·om the SNAP facilities to the north. residual contamination mav exist 
along the I i 11 Street drainage cast or Building 4006. -

• Building 4006 ditch. if location can be determined. If radioactive materials \\ere released 
into the ditch. residual contamination may exist in the surrounding the area. 

• Area north or Building 4006 where a possible stain is noted in aerial photograph. An 
unknown stain could be a potential source or contamination. 

• Drainage pathways associated with the Building 4006 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.3.2 Building 4402 Area 

Site Description: The Building 4402 area comprises Building 4402 and the land surrounding it 
west or I i 11 Street. Building 4402 was constructed between 1964 and 1967 and is identified on 
industrial planning maps as the MHO Experiment. It is last identified on a March 1975 
industrial planning map. Building 4402 was a small structure located between Hydrogen 
Recombiner Test Canopy Building 4816 and Sodium Laboratory Instrument Building 4607.1.:> 
These buildings are discussed elsewhere in this section. Figure 2.3.2a provides a current 
photograph. The research team was unable to find building-specific drawing(s). No as-built 
drawings were located for Building 4402. Plate I presents a summary of all identified features 
for this site. 

Building Features: No information was located. 

Former Usc(s): Building 4402 was a non-radiological facility:' No other information could be 
located. 

Information ft·om Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Demolished.4 Based on available information. the dimensions of the excavation 
made during building demolition are unknown. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Relcase(s): 
Radiological surveys specific to Building 4402 were not conducted. The Building 4402 area was 
covered as part of the Rockwell/Rockctdyne 1994-1995 Area IV Radiological Characterization 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
c Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura County, California. Volume 2 Area IV Site Summaries, May 2005, p. 0-9. 
1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005, p. 0-9. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 -Area IV Site Summaries, May 2005, p. 0-9. 
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Survey. A walkabout gamma survey was conducted in the area of Building 4402. Only areas 
showing elevated gamma activity in the \valkabout survey were followed up with an ambient 
gamma survey. Walkabout data was not reported in the characterization survey report. 
However. the walkabout survey results were reported to be consistent with ambient gamma 
survey measurements. The average gamma exposure rate ft1r the developed areas of the Santa 
Susana Field Laboratory Area IV was 13.6 microroentgcns per hour (~tR/hr) with a maximum 
rate of 19.4 ~tfVhr. The average exposure rate for all of Area IV was 14.6 ~tR/hr with a 
maximum rate of 21.4 ~tR/hr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr with a maximum value of 20.5 ~tR/hr. According to the survey report. the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 ~tR/hr above the average background of the data set for release of 
land for radiologically unrestricted usc. Ambient g<l:nma regulatory limits \\ere below these 
acceptable I im its. 1 

Radiological Usc Authodzations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4402 is first clearly visible in a 1967 aerial photograph and is 
included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
aerial photograph analysis. Because multiple buildings are included in PA-l. aerial photograph 
analysis for this area cannot be attributed to specific buildings. unless explicitly stated. Aerial 
photographs fl·om 196 7 through 1995 denote possible storage tanks and overhead pipes in PA-1. 
Open storage areas are noted in PA-l in 1978, 1980. and 1995. In 1967 and 1978, a stain was 
identified in PA-l. In 1980 and 1983, a possible stain was noted in PA-1. A probable stain was 
identified in PA-l in 1995. but Building 4402 is no longer present in PA-l." 

A 1978 aerial photograph identi1ies a probable horizontal tank and possible leakage causing a 
stain located southeast of Building 4402 and outside of PA-l. A 1980 aerial photograph notes 
that a drainage path follows along a dirt road that travels southeast along the west side of 
Building 4402 and curves cast toward I t 11 Street. A large probable stained area is located 
southeast of Building 4402 and outside of PA-l. where the drainage appears to run betore 
reaching 17111 Street.3 

Radionuclides of Concern: The research team did not find evidence of radioactive material use 
in Building 4402. Radionuclidcs associated with potential migration from Building 4006 
include: cesium-137 (Cs-137). manganese-54 (Mn-54). tritiated titanium (H-3). natural and 
enriched uranium (U-234, U-235, U-238). and uranium oxide (U02).

4 Radionuclides associated 
with potential migration from Systems for Nuclear Auxiliary Power (SNAP) Buildings 40 I 0 and 

1 Rockwell lnternationai/Rocketdyne Division, Area IV Radiological Charactcri::ation Survcv. A4CM-ZR-0011. 
Rev. A, August 15, 1996. 
2 Kartman, A.S., Aerial Photographic Analvsis of' Santa Susana Field Laboratory - Area 1V, Ventura Cmm(v. 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
3 Kartman, A.S., Aerial Photographic Ana(vsis of' Santa Susana Field Laboratory - Area IV, Ventura Countv. 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
4 Cabrera Services, Final Radiological Final Status Survev of Building 4006, June 2008, pgs. vi, 8-9, 38. 
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4012 include: antimony-125 (Sh-125). americium-241 (Am-241). Cs-134. Cs-137. cohalt-60 
(Co-60). europium isotopes (Eu-152. Eu-154 ). isotopes of plutonium (Pu-238. Pu-239. Pu-240. 
Pu-241 ). strontium-90 (Sr-90). 11-3. LJ-234. ll-235. and U-238. 12

·
3 All radionuclides of concern 

listed. with the exception of Mn-54. arc included for analysis in the August 2009 Final Fir!ld 
Sampling Plan. Radiological Background Studv. Santa Susana Field l"ahoratorv. Mn-54 has a 
half-life of less than one year and thus docs not meet the criteria l(Jr analysis. Tahlc 3.3 presents 
a summary of radiological con tam in ants of concern. 

Drainage Pathways: A 1980 aerial photograph notes that a drainage path follows along a dirt 
road that travels southeast along the west side of Building 4402 and curves cast toward I til 
Street. Aerial photographs from 1957 to 2005 indicate that drainage li·01n PA-l folkmed I til 
Street to the south and continued to impoundments in Areas Ill and IV. The Area IV 
impoundment is identified as IM-5 on aerial photograph analysis and as the I til Street Drainage 
in this technical mcmorandum.4 The I til Street Drainage is discussed later in this section. The 
general slope of Area IV is in a southerly direction. Water runoff is directed to the retention 
reservoirs \\hich are part of the SSrL industrial effluent control system. Liquid effluent 
discharge Ji·mn the final retention pond into the Bell Canyon drainage occurs only after 
controlled effluent holdup and sampling.5

(' Because the general slope of Area IV is in a 
southerly direction. runoff tl·om Sodium Laboratory Building 4006. and SNAP Buildings 40 I 0 
and 4012 could potentially impact Building 4402. Building 4006 had minor usc of radioactive 
materials. The SNAP buildings handled radioactive materials and generated radionuclidcs. 
which means there is a possibility of radiological contamination in the area of Building 4402. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airhorne release from Buildings 4006, 40 I 0 and 4012. and 
lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.3 provide a convenient reference for the following recommendations. 

Due to the potential of radioactive material migration via surface water flow or airborne release 
from Buildings 4006. 40 I 0. and 4012, and the lack of site investigation. there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4402 area. This includes the following Building 4402 areas: 

1 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Laborat01y, Ventura County. California. Volume I Mcthodologv, May 2005, p. 2-9. 
c Zwetzig, G.B .. Sun·ev ofFission- and Corrosion-Product Activity in Sodium- or NaK-Coolcd Reactors, Al-A EC
MEM0-12790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, p. 
5. 
3 Unknown Author, Facility Information. Building 012, Unknown Date, HDMSPOOI828011. 
4 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratorv Area IV. Ventura Countv. 
California. Volume I & 2. U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
5 Chapman, J. A., Radiological Sun·ey of Buildings TOI9 and TO/ 3: An Area Northwest of T059. T019. TOJ3. and 
TO/ 2: And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010, Rockwell International. Rocketdyne 
Division, August 26, 1988, p. 17. 
6 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Drainage pathway located west and south of the Building 4402 footprint. If radioactive 
materials drained from facilities to the north. residual contamination may exist along the 
drainage pathways west and south of Building 4402. 

• Stained area identified on aerial photographs located southeast of the Building 4402 
footprint. An unknown stain could be a potential source of contamination. 

• Drainage pathways associated with the Building 4006 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.3.3 Parking Lot 4506 Area 

Site Description: The Parking Lot 4506 area comprised Parking Lot 4506 and the land 
surrounding it between I i 11 Street and the eastern side of Building 4006. Parking Lot 4506 was 
first identified by name on a 1967 industrial planning map. However. a 1959 aerial photograph 
shows the area being used as a parking lot. The site sencd as a parking lot for Buildings 4005. 
4006. 4024, 4025. and adjacent facilitiesY 3 figure 2.3.3a provides a current photograph. The 
research team was unable to find building-specific dra\ving(s). Buildings cast of I i 11 Street arc 
discussed in the Subarea l-ISA-SA TM. Buildings 4606. 4607, 4615. and 4816 arc discussed 
elsewhere in this section. No as-built drawings were located for Parking Lot 4506. Plate I 
presents a summary of all idcntiticd features for this site. 

Building Features: No information was located. 

Former Use(s): Parking Lot 4506 is a parking lot servicing Buildings 4005. 4006, 4024, 4025. 
and adjacent facilities:~ 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: The parking lot is still present in 20 I 0. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Parking Lot 4506 were not conducted. The Parking Lot 4506 
area was covered as part of the Rockweii/Rockctdync 1994-1995 Area IV Radiological 
Characterization Survey. A walkabout gamma survey was conducted in the Parking Lot 4506 
area. Only areas showing elevated gamma activity in the walkabout survey were followed up 
with an ambient gamma survey. Walkabout data was not reported in the characterization survey 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment a/Area JV Santa Susana Field 
Lahoratorv. Ventura County. California, Volume 2 Area JV Site Summaries, May 2005, p. 0-1 I. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Kartman. A.S., Aerial Photowaphic Analysis ol Santa Susana Field Laboratory Area JV, Ventura Countv. 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area JV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2- Area JV Site Summaries, May 2005, p. 0- I I. 
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report. lim\ ever. the walkabout survey results \\ere reported to be consistent with ambient 
gamma survey measurements. The average gamma exposure rate for the developed areas of the 
Santa Susana Field Laboratory Area IV was 13.6 microroentgens per hour (~tR/hr) \\ ith a 
maximum rate of I 9.4 ~~ R/hr. The average exposure rate for all of Area IV was 14.6 ~~ R/hr with 
a maximum rate of21.4 ~tR/hr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr with a maximum value of 20.5 ~tR/hr. According to the survey report, the gamma 
radiation distribution of Area IV was statistically indistinguishable li·om the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specil) a limit of 5 ~tR/hr above the average background of the data set for release of 
land for radiologically unrestricted use. Ambient gamma regulatory limits were below these 
acceptable limits. 1 

Radiological Usc Authol'izations: None found. 

Fonner Radiological Burial or Disposal Location: None f()und. 

Aerial Photographs: Parking Lot 4506 appears on a 1959 aerial photograph. In 1978. a large 
stained area is noted south of the parking lot. A probable stain is located in the same area south 
of Parking Lot 4506 in 1980. In 1983 and 1988. a pipeline is identified south of Parking Lot 
4506 running southeast along I ih Street. By 1995, the portion of the pipeline nearest the 
parking lot has been removed. The Parking Lot is still visible in a 2005 aerial photograph.~ 

Radionuclidcs of Concern: The research team did not find evidence of radioactive material use 
in Parking Lot 4506. Radionuclides associated with potential migration fi·om Building 4006 
include: cesium-137 (Cs-137), manganese-54 (Mn-54), tritiated titanium (1-1-3), natural and 
enriched uranium (U-234. U-235, U-238). and uranium oxide (U02).

3 Radionuclides associated 
with potential migration from Systems for Nuclear Auxiliary Power (SNAP) Buildings 40 I 0 and 
4012 include: antimony-125 (Sb-125). americium-241 (Am-241 ). Cs-134. Cs-137, cobalt-60 
(Co-60). europium isotopes (Eu-1 52, Eu-1 54). isotopes of plutonium (Pu-238, Pu-239. Pu-240. 
Pu-241 ). strontium-90 (Sr-90). H-3, U-234, U-235. and U-238.45

·
6 All radionuclides of concern 

listed, with the exception of Mn-54, are included for analysis in the August 2009 Final Field 
Sampling Plan. Radiological Background Stul~V. Santa Susana Field Lahoratorv. Mn-54 has a 
half-life of less than one year and thus docs not meet the criteria tor analysis. Table 3.3 presents 
a summary of radiological contaminants of concern. 

1 Rockwell Internationai/Rocketdyne Division, Area IV Radiological Characteri::ation Surrev. A4CM-ZR-OOII. 
Re1·. A, August 15. 1996. 
2 Kartman, A.S., Aerial Photographic Analvsis ol Santa Susana Field Laboraton· Area IV. Ventura County. 
Calij(m1ia. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
3 Cabrera Services, Final Radiological Final Status Sun·ev ol Building 4006, June 2008, pgs. vi. 8-9, 38. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratorv. Ventura County, California, Volume I Metlwdolot,n,·, May 2005, p. 2-9. 
5 Zwetzig, G.B., Sun•ev of Fission- and Corrosion-Product Actiritv in Sodium- or NaK-Cooled Reactors, AI-AEC
MEM0-12790, Atomics International, a Division ofNorth American Rockwell Corporation. February 28, 1969, p. 
5. 
6 Unknown Author, Facility lnlormation, Building OI2, Unknown Date, HDMSPOO 18280 II. 
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Drainage Pathways: A lined drainage channel runs southeast along I i 11 Street from the south 
end ofthe parking lot. 1 Aerial photographs from 1957 to 2005 indicate that drainage from PA-l 
t<Jllowed I i 11 Street to the south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street 
Drainage in this technical memorandum.~ The I i 11 Street Drainage is discussed later in this 
section. The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retention reservoirs \\hich arc part of the SSFL industrial effluent control system. Liquid 
ettluent discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled effluent holdup and sampling.34 Because the general slope of Area IV is in a 
southerly direction and drainage follows I i 11 Street along the east side of Parking Lot 4506. 
runofTJI·(:m SNAP Buildings 40 I 0. 4012. and 4024 could potentially impact Parking Lot 4506. 
The SNAP buildings handled radio2ctive materials and generated radionuclidcs. which means 
there is :1 possibility of radiological contamination in the ai·ca of Parking Lot 4506. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migratiun via surface\\ ater flow or airborne release from Buildings 4006. 40 I 0. 4012. and 4024. 
and lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.3 provide a convenient reterence fix the following recommendations. 

Due to the potential of r;::dioactive material migration via surface water flow or airborne release 
from Buildings 4006. 40 I 0. 4012. and 4024. and the lack of site investigation. there is a 
possibility that radionuclide concentrations in soil will exceed the standard required by the 
December 20 I 0 Administrative Order on Consent. Therefore. additional characterization is 
recommended for the Parking Lot 4506 area. including the drainage pathways associated with 
the Building 4006 area and outside Area IV as proposed by the field sampling plan. Residual 
contamir:ation may exist in drainages outside of Area IV. 

2.3.4 Building 4606 Area 

Site Description: The Building 4606 area comprises Building 4606. Hydrogen Recombiner 
Test Building 4816, and the land surrounding these buildings. Building 4606 was constructed 
prior to March 1962 and was identified as Sodium Laboratory Instrument Building A. It was a 
small struclure located off I i 11 Street south of Building 4006. 5

•
6 Figures 2.3.4a through 2.3.4d 

provide a current photograph and the best available building-specific drawing(s) that the research 

1 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
2 Kartman, A.S .. Aerial Photo~raphic Analvsis of" Santa Susana Field Laboratory - Area IV. Ventura County. 
California. Volume 1 & 2. U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
3 Chapman, .1. A., Radiological Survev of" Buildings T019 and T013; An Area Northwest of"T059. T019. T013. and 
T012; And a Storage Yard West of" Buildin~s T626 and T038. GEN-ZR-0010. Rockwell International. Rocketdyne 
Division, August 26, 1988, p. 17. 
4 Map located at: http://www.dtsc-sstl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laborat01y, Ventura County. California. Volume 2- Area IV Site Summaries, May 2005, p. 0-13. 
6 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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team could find. Sodium Laboratory Bui I ding 4006 and its as soc iatcd structures. Sodium 
Laboratory Instrument Building 4607. and MilD Experiment Building 4402 arc discussed 
elsewhere in this section. Figure 2.3.4b presents a \\ireway diagram for Buildings 4606 and 
4816. Figure 2.2.4c presents an electrical plan for the Building 4606 yard area. Figure 2.2.4d 
presents an as-built drawing tor Hydrogen Recombiner Test Building 4816 and its roof 
extension. Plate I presents a summary of all identified features for this site. 

Building Features: Figure 2.3.4c notes there was an electric substation west of Building 4606. 1 

Figure 2.3 .4d notes that 13 u i ld ing 4816 had t\\ o bays measuring I 5 feet by 30 fcct. 2 

Former Usc(s): Building 4606 was initially identified as Sodium Laboratory Instrument 
Building A. In 1972. the building was identified as MHD Support Building. By 1975. the 
building was identified as the Hydrogen Rccombincr Test Building and retained this designation 
through the early 1990s.3 As the Hydrogen Recombiner Test Building. Building 4606 was used 
to test the capacity ofthe llydrogen Recombiner. a devise developed by Atomics International to 
mix the hydrogen and regular air to create \vater. useful in an emergency situation if a reactor 
produced excess hydrogen.-! 

Information f1·om Intcniewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4606 was demolished sometime after June 2005. 56 Based on available 
information, the dimensions of the excavation made during building demolition are unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Release(s): 
Radiological surveys specific to Building 4606 were not conducted. The Building 4606 area was 
covered as part of the Rockweii/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4606. Only areas 
showing elevated gamma activity in the walkabout survey were followed up with an ambient 
gamma survey. Walkabout data was not reported in the characterization survey report. 
However, the walkabout survey results were reported to be consistent with ambient gamma 
survey measurements. The average gamma exposure rate for the developed areas of the Santa 
Susana Field Laboratory Area IV was 13.6 microroentgens per hour (f.!R/hr) with a maximum 
rate of 19.4 f.!R/hr. The average exposure rate for all of Area IV was 14.6 f.!R/hr with a 
maximum rate of 21.4 f.!R/hr. The local background exposure rate outside of Area IV was 15.6 
f.!R/hr with a maximum value of 20.5 ~tR/hr. According to the survey report. the gamma 

1 
Susana Bldg 606 Yard Area Electrical Plan. 303-606-E2. Rockwell International. Unknown Date. 

2 Santa Susana Facilitv Bldg Hvdrogen Recomhiner Test Facility Canopy Roof- Plan & Details. 303-816-Sl, 
Atomics International, Unknown Date. 
1 

Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-Novcmbcr 
1992. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratmy, Ventura Countv. California. Volume 2 -Area IV Site Summaries, May 2005, p. 0-13. 
5 Saperc Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratmy, Ventura Countv. California. Volume 2 Area IV Site Summaries, May 2005, p. 0-13. 
6 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory - Area IV. Ventura County, 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
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radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 ~tR/hr above the average background of the data set for release of 
land for radiologically unrestricted use. Ambient gamma regulatory limits were below these 
acceptable limits. 1 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Ac.-ial Photographs: Building 4606 is first identified as a new building in a 1978 aerial 
photograph. although there are structures located in the area prior to 1978. Building 4606 is 
included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
aerial photograph anal:sis. Because multiple buildings arc included in PA-l. aerial photograph 
analysis fell· this area cannot be attributed to specific buildings. unless explicitly stated. A 
1962/63 aerial photograph idcntilies overhead pipes and ground scarring in PA-l. Aerial 
photographs from 1965 through 1995 denote possible storage tanks and overhead pipes in PA-l. 
Open storage areas are noted in PA-l in 1978. 1980. and 1995. In 1967 and 1978. a stain was 
identified in PA-l. In 1980 and 1983. a possibk stain \Vas noted in PA-l. A probable stain \vas 
identified in PA-l in 1995. By 1998. all ofthe previously identified features in PA-l were no 
longer present. Building 4606 is still standing in a 2005 aerial photograph.~ 

A 1978 aerial photograph identifies a probable horizontal tank and possible leakage causing a 
stain located southeast of Building 4606 and outside the PA-l area. A 1980 photograph notes 
that drainage follows alonM a dirt road that travels southeast along the west side of Building 4606 
and curves east toward I i 1 Street. A large probable stained area is located southeast of Building 
4606. where the drainage appears to run before reaching 17th Street. The 1980 aerial photograph 
also note:; a smaller stain south of Building 4606.3 

Radionuclidcs of Concern: The research team did not find evidence of radioactive material use 
in Building 4606. Radionuclides associated with potential migration from Building 4006 
include: cesium-137 (Cs-137). manganese-54 (Mn-54). tritiated titanium (H-3). natural and 
enriched uranium (U-234. U-235, U-238), and uranium oxide (U02).4 Radionuclides associated 
with potential migration from Systems for Nuclear Auxiliary Power (SNAP) Buildings 40 I 0 and 
4012 include: antimony-125 (Sb-125). americium-241 (Am-241). Cs-134, Cs-137, cobalt-60 
(Co-60). europium isotopes (Eu-152, Eu-154). isotopes of plutonium (Pu-238, Pu-239, Pu-240. 
Pu-241 ). strontium-90 (Sr-90). H-3. U-234, U-235. and U-238.5

·
12 All radionuclidcs of concern 

1 Rockwell lnternational/Rocketdyne Division, Area IV Radiological Characterization Sun•ey. A4CM-ZR-001 I. 
Rev. A, August 15, 1996. 
2 Kartman. A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory - Area IV. Ventura County. 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
3 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory Area IV, Ventura County, 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
4 Cabrera Services, Final Radiological Final Status Sun•ey of Building 4006, June 2008, pgs. vi, 8-9, 38. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California. Volume I Methodology, May 2005, p. 2-9. 
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listed. with the exception of Mn-54. are included for analysis in the August 2009 Final Field 
Sampling Plan. Radiological Background Studv. Santa Susana Field Lahorotorv. Mn-54 has a 
half-life of less than one year and thus does not meet the criteria t(x analysis. Table 3.3 presents 
a summary of radiological contaminants of concern. 

Drainage Pathways: A lined drainage channel follcming I i 11 Street to the southeast begins 
approximately 55 feet southeast of Building 4606.3 Aerial photographs fl·om 1957 to 2005 
indicate that drainage from PA-l followed I i 11 Street to the south and continued to 
impoundments in Areas Ill and IV. The Area IV impoundment is identified as IM-5 on aerial 
photograph analysis and as the I i 11 Street Drainage in this technical memorandum. The I i 11 

Street Drainage is discussed later in this section. A 1980 aerial photograph notes that drainage 
also follows along a dirt road that travels southeast along the west side of Building 4606 and 
curves cast tm\ard I i 11 Strect.4 The general slope of Area IV is in a southerly direction. Water 
runoff is directed to the retention reservoirs which are part of the SSFL industrial cflluent control 
system. Liquid effluent discharge fl·om the tina! retention pond into the Bell Canyon drainage 
occurs only after controlled ertluent holdup and sampling."~> Because the general slope of Area 
IV is in a southerly direction. runoff from Sodium Laboratory Building 4006 and SNAP 
Buildings 40 I 0 and 4012 could potentially impact Building 4606. Building 4006 had minor uses 
of radioactive material. The SNAP buildings handled radioactive materials and generated 
radionuclides. which means there is a possibility of radiological contamination in the area of 
Building 4606. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release from Buildings 4006. 40 I 0 and 4012, and 
lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.3 provide a convenient reference for the following recommendations. 

Due to the potential of radioactive material migration via surface water flow or airborne release 
from Buildings 4006. 40 I 0, and 4012. and the lack of site investigation. there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore, additional characterization is recommended for the 
Building 4606 area. This includes the following Building 4606 areas: 

1 Zwetzig, G.B .• Survcv ofFission- and Corrosion-Product Acti1·itv in Sodium- or NaK-Cooled Reactors. A/-AEC
MEM0-/2790, Atomics InternationaL a Division ofNorth American Rockwell Corporation. February 28. 1969, p. 
5. 
c Unknown Author, Facilitv lnj(mnation, Building 012, Unknown Date. HDMSPOO 18280 II. 
1 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
4 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory · Area IV. Ventura County, 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
5 Chapman, J. A., Radiological Survey of Buildings T0/9 and T0/3; An Area Northwest of T059. T0/9. T013. and 
TOJ2; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
6 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Drainage pathway located cast and west of the Building 4606 footprint. If radioactive 
materials drained hom facilities to the north. residual contamination may exist along the 
drainage pathways east and west of Building 4606. 

• Stained area identified on aerial photographs located southeast of the Building 4606 
footprint. An unknown stain could be a potential source of contamination. 

• Drainage pathways associated with the Building 4006 area and outside Area IV as 
prdposcd by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.3.5 Building 4607 Area 

Site Dcsniption: The Building 4607 area comprises Building 4607 and the land surrounding it. 
13uildinL' 4607 was constructed prior to March 1962 and identified as Sodium Laboratory 
Instrument Building B. It was a small structure located off I i 11 Street. south of MilD 
Experin>.:nt Building 4402. 1

.:> rigurc 2.3.5a provides a current photograph. The research team 
was un~lh!c to find building-specific drawing(s). No as-built drawings have been located for 
Building 4(107. Plate I presents a summary of all identified features for this site. 

Building Features: No information was located. 

Former lJsc(s): Building 4607 was initially identified as the Sodium Laboratory Instrument 
Building B. In 1972. it was identified as a Storage Building. The last legible industrial planning 
map that specifically identiks Building 4607 is a 1982 map. Building 4607 was used for non-

d. I . I ' 4 ra 10 ogica storage.·· 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4607 presumably was demolished in the 1980s.5 Based on available 
information. the dimensions of the excavation made during building demolition are unknown. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Relcase(s): 
Radiological surveys specific to Building 4607 were not conducted. The Building 4607 area was 
covered as part of the Rockwell/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. A \\alkabout gamma survey was conducted in the area of Building 4607. Only areas 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of"Area JV Santa Susana Field 
Lahoratmy. Ventura County. California. Volume 2 Area JV Site Summaries, May 2005, p. 0-15. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment ofArea JV Santa Susana Field 
Laboratory, Ventura Countv, Calif"ornia, Volume 2 -Area JV Site Summaries, May 2005, p. 0-15. 
4 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
5 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory - Area JV. Ventura County, 
CalifiJrnia. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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showing elevated gamma activity in the walkabout survey were followed up with an ambient 
gamma survey. Walkabout data \\as not reported in the characterization survey report. 
llowevcr. the walkabout survey results were reported to be consistent \\ith ambient gamma 
survey measurements. The average gamma exposure rate for the developed areas of the Santa 
Susana Field Laboratory Area IV was 13.6 microroentgcns per hour (f.lR/hr) with a maximum 
rate of 19.4 ~tR/hr. The average exposure rate for all of Area IV was 14.6 ~tR/hr with a 
maximum rate of 21.4 ~tR/hr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr with a maximum value of 20.5 11R/hr. According to the survey report. the gamma 
radiation distribution of Area IV \\as statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 ~tR/hr above the average background of the data set for release of 
land for radiologically unrestricted usc. Ambient gamma regulatory limits were below these 
acceptable limits. 1 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4607 is first identified in 1962/63 and is included in a processing 
area (PA) designated PA-l in the Environmental Protection Agcncy"s aerial photograph analysis. 
Because multiple buildings are included in PA-l. aerial photograph analysis for this area cannot 
be attributed to specific buildings. unless explicitly stated. A 1962/63 aerial photograph 
identifies overhead pipes and ground scarring in PA-l. Aerial photographs fl·om 1965 through 
1995 denote possible storage tanks and overhead pipes in PA-l. Open storage areas arc noted in 
PA-l in 1978, 1980, and 1995. In 1967 and 1978. a stain was identified in PA-l. In 1980 and 
1983, a possible stain was noted in PA-l. Building 4607 cannot be identified on aerial 
photographs from 1983 and 1988 and is not visible on a 1995 aerial photograph.2 

A 1978 aerial photograph identifies a probable horizontal tank and possible leakage causing a 
stain located southeast of Building 4607 and outside the PA-l area. A 1980 photograph notes 
that drainage follows alon~ a di11 road that travels southeast along the west side of Building 4607 
and curves cast toward It 1 Street. A large probable stained area is located southeast of Bui !ding 
4607. where the drainage appears to run before reaching I i 11 Street. The 1980 aerial photograph 
also notes a smaller stain in the vicinity of Building 4607.3 

Radio nuclides of Concern: The research team did not find evidence of radioactive material use 
in Building 4607. Radionuclides associated with potential migration from Building 4006 
include: cesium-137 (Cs-137). manganese-54 (Mn-54). tritiated titanium (H-3). natural and 
enriched uranium (U-234, U-235, U-238). and uranium oxide (U02).

4 Radionuclides associated 
with potential migration from Systems for Nuclear Auxiliary Power (SNAP) Buildings 40 I 0 and 

1 Rockwell lntcrnationai!Rocketdyne Division. Area IV Radiological Characterization Sw.-ev. A4CA1-ZR-OOII. 
Rev. A. August 15, 1996. 
" Kartman, A.S., Aerial Photographic Analvsis of" Santa Susana Field Laboratory Area IV. Ventura County. 
Ca/if"ornia, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
3 Kartman, A.S., Aerial Photographic Analvsis of" Santa Susana Field Laboratmy Area IV. Ventura Countv. 
Calif"ornia. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
4 Cabrera Services, Final Radiological Final Status Survey of" Building 4006, June 2008, pgs. vi, 8-9, 38. 
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4012 include: antimony-125 (Sb-125). americium-241 (Am-241 ). C:s-134. C:s-137. cobalt-60 
(Co-60). europium isotopes (Eu-152. Eu-154 ). isotopes of plutonium (Pu-238. Pu-239. Pu-240. 
Pu-241 ). strontium-90 (Sr-90). 11-3. U-234. U-235. and lJ-238. 1 ~:; All radionuclidcs of concern 
listed. with the exception of Mn-54. are included for analysis in the August 2009 Final Fi!!ld 
Sampling Plan. Radiological Background Study, Santa Susana Fidd Laboratorv. Mn-54 has a 
half-lite of less than one year and thus docs not meet the criteria for analysis. Table 3.3 presents 
a summary of radiological contaminants of concern. 

Drainage Pathways: A lined drainage channel following I i 11 Street to the southca~t begins 
approximately I 00 feet cast or Building 4607.4 Aerial photographs tl-om 1957 to 2005 indicate 
that drainage from PA-l follmved I i 11 Street to the south and continued to impoundments in 
Areas Ill and IV. The Area IV impoundment is identified as IM-5 on aerial photograph analysis 

d I I 7 th S D . . I . I . I d " l'h I 7th S D . . an as t 1e trcet ramagc 111 t 11s tee 1111ca memoran um. e , trect ramagc IS 

discussed later in this section. The general slope of Area IV is in a southerly direction. Water 
runoff is directed to the retention reservoirs which arc part of the SSFL industrial cllluent control 
system. Liquid effluent discharge from the final retention pond into the Bell Canyon drainage 
occurs only after controlled cftlucnt holdup and sampling_h.l Because the general slope of Area 
IV is in a southerly direction. runofT from Sodium Laboratory Building 4006 and SNAP 
Buildings 40 I 0 and 4012 could potentially impact Building 4607. Building 4006 had minor uses 
of radioactive material. The SNAP buildings handled radioactive materials and generated 
radionuclides. This presents a possibility of radiological contamination in the area of Building 
4607. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release from Buildings 4006, 40 I 0 and 4012. 
stained area and possible leakage noted in aerial photographs. and lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.3 provide a convenient reference for the following recommendations. 

Due to the lack of site investigation. potential of radioactive material migration via surface water 
Jlow or airborne release from Buildings 4006. 40 I 0. and 4012. and stained area and possible 
leakage, there is a possibility that radionuclide concentrations in soil will exceed the standard 
required by the December 20 I 0 Administrative Order on Consent. Therefore, additional 

1 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California. Volume 1 -Methodology. May 2005, p. 2-9. 
=' Zwetzig, G.B., Survey of Fission- and Corrosion-Product Actil'ity in Sodium- or NaK-Cooled Reactors. AI-AEC
MEM0-12 790, Atomics InternationaL a Division of North American Rockwell Corporation. February 28: 1969, p. 
5. 
1 Unknown Author, Facility lnfonnation, Building 012, Unknown Date, HDMSPOO 18280 II. 
4 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
5 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory Area IV, Ventura County, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
6 Chapman, J. A., Radiological Survey of Buildings T0/9 and TOJ3; An Area Northwest of T059, T019, TOJ3. and 
T012; And a Storage Yard West of Buildings T626 and T038, CEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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characterization is recommended for the Building 4607 area. This includes the following 
Building 4607 areas: 

• Drainage pathway located south and west of the Building 4607 footprint. If radioactive 
materials drained from facilities to the north. residual contamination may exist along the 
drainage pathways south and west of Building 4606. 

• Stained area and possible leakage area identified on aerial photographs located southeast 
of the Building 4607 footprint. An unknown stain could be a potential source of 
contamination. 

• Drainage pathways associated \vith the Building 4607 area and outside /\rca IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.3.6 Building 4615 Area 

Site Description: The Building 4615 area comprises Building 4615 and the land surrounding it 
near the intersection of B Street and I i 11 Street. Building 4615 was constructed in the early 
1980s as a Combustion Test Facilitv. The structure was located north of Sodium Laboratorv 
Building 4006. 1 Figure 2.3.6a provides a current photograph. The research team was unable t~) 
find building-specific drawing(s). No as-built drawings were located for Building 4615. Plate I 
presents a summary of all identified features tor this site. 

Building Features: No information was located. 

Former Usc(s): Building 4615 was identified as a Combustion Test Facility.2 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Demolished.3 Based on available information, the dimensions of the excavation 
made during building demolition arc unknown. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Building 4651 were not conducted. The Building 4615 area was 
covered as part of the Rockweli/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4615. Only areas 
showing elevated gamma activity in the walkabout survey were followed up with an ambient 
gamma survey. Walkabout data was not reported in the characterization survey report. 
However, the walkabout survey results were reported to be consistent with ambient gamma 
survey measurements. The average gamma exposure rate tor the developed areas of the Santa 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv. Ventura Countv, California, Volume 2 -Area IV Site Summaries. May 2005, p. 0-17. 
"Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005, p. 0-17. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 -Area IV Site Summaries, May 2005, p. 0-17. 
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Susana Field Laboratory Area IV was 13.6 microroentgens per hour (~tR/hr) with a maximum 
rate of 19.4 ~tiVhr. The average exposure rate for all of Area IV was 14.6 ~tR/hr with a 
maximum rate of 21.4 ~R/hr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr with a maximum value of 20.5 ~tiVhr. According to the survey report. the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
Calift)rnia specify a limit of 5 ~R/hr above the average background of the data set f()r release of 
land for radiologically unrestricted usc. Ambient gamma regulatory limits were bclmv these 
acceptable limits. 1 

Radiological lise Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: A structure appears at the northeast end of Building 4006 in a 1978 aerial 
photograph. but it is not clear if this is Building 4615. Another structure appears at the northwest 
end of Building 4006 in 1980. but it is unclear if this is Building 4615. Building 4615 is 
included in a processing area (PA) designated PA-l in tbc Lnvironmental Protection Agency's 
aerial photograph analysis. Because multiple buildings a;·e included in P/\-1. aerial photograph 
analysis for this area cannot be attributed to specific buildings. unless explicitly stated. In 1978. 
PA-l contains possible storage tanks. overhead pipes, open storage. and a stain. In 1980 and 
1983, a possible stain was noted in PA-l. No structures are visible north of Building 4006 in 
aerial photographs f()(lowing 1980.2 

Radio nuclides of Concern: The research team did not find evidence of radioactive material use 
in Building 4615. Radionuclides associated with potential migration from Building 4006 
include: cesium-137 (Cs-137). manganese-54 (Mn-54). tritiated titanium (H-3). natural and 
enriched uranium (U-234. U-235. U-238). and uranium oxide (U02).

3 Radionuclides associated 
with potential migration from Systems for Nuclear Auxiliary Pm\er (SNAP) Buildings 40 I 0. 
4012, and 4024 include: antimony-125 (Sb-125). americium-241 (Am-241), Cs-134. Cs-137. 
cobalt-60 (Co-60). europium isotopes (Eu-152. Eu-154). isotopes of plutonium (Pu-238. Pu-239. 
Pu-240. Pu-241). strontium-90 (Sr-90). H-3. U-234, U-235. and U-238.456 All radionuclides of 
concern listed, with the exception of Mn-54. are included tor analysis in the August 2009 Final 
Field Sampling Plan, Radiological Background Stu(zv. Santa Susana Field Laboratmy. Mn-54 
has a half-life of less than one year and thus docs not meet the criteria tor analysis. Table 3.3 
presents a summary of radiological contaminants of concern. 

1 Rockwell Internationai/Rocketdyne Division, Area IV Radiological Characterization Survev. A4CM-ZR-OOI 1. 
Rev. A, August 15. 1996. 
2 Kartman, A.S .. Aerial Photographic Anazysis of" Santa Susana Field Laboratory - Area IV, Ventura Countv. 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
3 Cabrera Services, Final Radiological Final Status Survey of" Building 4006, June 2008. pgs. vi, 8-9, 38. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o{Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 1- Methodology, May 2005, p. 2-9. 
5 Zwetzig, G.B., Survey of" Fission- and Corrosion-Product Activitv in Sodium- or NaK-Cooled Reactors, AI-AEC
MEM0-1 2790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, p. 
5. 
6 Unknown Author, Faci!izv lnfomwtion, Building 012, Unknown Date, HDMSPOOI8280I I. 
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Drainage Pathways: J\ storm drainage culvert was located north of Building 4615 on B Street 
and east of Building 4615 on I i" Strcct. 1 /\erial photographs from 1957 to 2005 indicate that 
drainage fi·om PA-l followed I i" Street to the south and continued to impoundments in Areas 
Ill and IV. The Area IV impoundment is identified as IM-5 on aerial photograph analysis and as 
the I i" Street Drainage in this technical memorandum.2 The It" Street Drainage is discussed 
later in this section. The general slope of Area IV is in a southerly direction. Water runoff is 
directed to the retention reservoirs which arc part ofthe SSFL industrial effluent control system. 
Liquid enluent discharge from the final retention pond into the Bell Canyon drainage occurs 
only a Her controlled effluent holdup and sampling.u Because the general slope of Area IV is in 
a southerly direction. runoff li·01n SNAP Buildings 40 I 0. 4012. and 4024 could have impacted 
the Building 4615 area. The SNAP buildings handled radioactive materials and generated 
radionuclides. which means there is a possibility of radiological contamination in the area of 
Building 4615. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water tlow or airborne release from Buildings 4006.4010.4012. and 4024. 
and lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.3 provide a convenient reference for the following recommendations. 

Due to the lack of site investigation and potential radioactive material migration via surface 
water flow or airborne release fi·om Buildings 4006, 40 I 0, 4012. and 4024. there is a possibility 
that radionuelide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4615 area. This includes the following Building 4615 areas: 

• Storm drainage channel located north and east of the Building 4615 footprint. The storm 
drain may have collected storm water from former SNAP Buildings 40 I 0. 4012. and 
4024. Residual contamination from the storm drain may exist. 

• Drainage pathways associated with the Building 4615 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

1 Technical Site !nfhrmation. Energy Technology Engineering Center (ETEC). CEN-AT-0027. Revision B. Rockwell 
International Corporation, August 1993, p. b-25. 
: Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratorv Area IV, Ventura Countv. 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
1 Chapman, J. A., Radiological Survey of Buildings T019 and TOJ3; An Area Northwest ofT059, T019, TOJ3, and 
T0/2; And a Storage Yard West of Buildings T626 and T038, CEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
4 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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The Group 4 index map is presented in Figure 2.4. Following Figure 2.4. the site photograph 
and layout drawings for each building area within HSA-58 Group 4 arc presented. IISA-5B 
Group 4 includes four building areas containing the Small Component Test Loop (SCTL) 
Complex buildings. The SCTL Complex is comprised of Buildings 4026. 4226. and 4826. 
Building .1358. originally built to support the Sodium Component Test Installation. was later 
moved to support the SCTL. As a result. Building 4358 will be discussed as appropriate in 
Croup 2 and Croup 4 of this section. 

2.4.1 Bt!ilding 4026 Area 

Site Descdption: The Building 4026 area comprises Building 4026. Electrical Substation 4726. 
Time Clock Building 4805. Uninkrruptiblc Power Supply (UPS) Building 4426. and the land 
surrounding these buildings. Building 4026. part of the SCTL complex. was originally built as 
part of the Large Component Test Loop (LCTL) complex in 1958. Building 4026 was 
constructed in l 960 as the SCTL Control Building and was located between 1 i 11 and 20111 

Streets. 1
: '.4 Figures 2.4.1 a through 2.4.1 d provide a current photograph and the best available 

building-specific drawing(s) th<Jt the research team could find. Buildings 4026. 4226. and 4826 
together comprised the SCTL complex." Buildings 4226 and 4826 arc discussed elsewhere 111 

this section. Plate l presents a summary of all identified features for this site. 

Building Featut·.es: The STCL complex was l 0.340 square feet with a 9,659-squarc-foot 
laboratory and 681 square feet of non-laboratory space. The SCTL complex consisted of an 
enclosed component test area. a sodium transport and storage system, an instrument and control 
system, <md other interfacing systems. The sodium transport and storage system consists of four 
test loops. a thermal conditioning loop. and two liquid sodium storage/drain tanks that act as 

. j" J d d . . 1' 7 X reservoirs or norma an emergency rammg. · · 

Building "1026 was the SCTL Control Building. The frame, siding. and roof were constructed of 
steel. The building area was approximately 11.522 square feet. It had a restroom and central air. 
Ceiling heights were 9 feet and 74 fcet. 9 Building 4026 housed the control room. electrical 

1 U.S. Depar1ment of Energy. Small Component hst Loop. Energy Technology Engineering Center (ETEC) 
Website, http:' www.etec.energy.gov/HistoryiSodium/SCTL.html, accessed November 25. 2009. p.l. 
c Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura County. Ca/ij(m1ia. Volume 2- Area IV Site Summaries, May :W05, p. P-1. 
3 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
4 Technical Site Information Energ_v Technologv Engineering Center (ETEC). GEN-AT-0027. Revision B, Rockwell 
International Corporation, August 1993, p. b-31. 
5 Rutherford, P.D., Site Environmental Reportfor Calendar Year I998, DOE Operations at Rocketdyne Propulsion 
& Power, RD99-I 15. The Boeing Company, Rocketdyne Propulsion & Power, September 22, 1999, p. 2-10. 
6 Cleveland, J.R .. Safety Hazards Report, GEN-ZR-OOOI, Energy Technology Engineering Center, April 30, 1985, 
pg. 38. 
7 U.S. Department of Energy, Small Component Test Loop, Energy Technology Engineering Center (ETEC) 
Website, http://www.etec.energy.gov/History/Sodium/SCTL.html, accessed November 25, 2009, p.l. 
8 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2 Area IV Site Summaries, May 2005, p. P-1. 
0 Technical Site Infonnation Energy Technology Engineering Center (ETEC), GEN-AT-0027, Revision B, Rockwell 
International Corporation, August 1993, p. b-31. 
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equipment rooms. and a motor generator room. The control room \\as a 20 foot by 40 foot room 
containing facility instrumentation. control panels and an operational console. Recorders. 
controllers and data loggers displayed facility and test conditions. The electrical equipment 
rooms were 20 feet by 18 feet. and 20 feet by 21 feet in size and housed the electrical switchgear. 
motor control components. and storage l()r tools and supplies. 1 The motor generator room is 
identilied in a 1977 electrical drawing. A 1.250 horse power motor generator is identified \vest 
of the control and electrical rooms.2 figure 2.4.1 b presents a lloor plan of SCTL Buildings 4026 
and 4826 and Figure 2.4.1 c is an electrical drawing pertaining to Building 4026. A 1996 
building rec~mnaissance report states Building 4026 did not have any water. sevver. or gas 
connections.' 

At least live tanks have been associated with Building 4026. including two vaulted sodium tanks 
with open pit secondary containment. These sodium tank pits may actually have been located in 
Building 4826 based on Figure 2.4.1 b. Four of the tanks were sodium tanks, ranging from 5.000 
gallons to 12.000 gallons in capacity. and the fifth tank was a 125-gallon lube oil tank.-! A 1966 
drawing depicts a below-grade pipe running Jl·om a floor drain on the east side of Building 4359 
to a catch basin located between Buildings 4026 and 4355." 

Former Usc(s): The SCTL was originally built as the LCTL and operations began in 1959 with 
a pump test.

6 
This facility was used to test small components such as valves and pumps in liquid 

sodium. 7 The SCTL 's principal purpose was to provide a test bed tor non-nuclear qualification 
testing of typical liquid metal fast breeder reactor components and to obtain test data tor 
veritication of the elevated temperature design criteria of the piping design guide. In 1970. the 
LCTL was modified, expanded, and re-designated as the SCTL. In 1974. the facility was again 
modified and expanded. In 1978, a new control room was added onto the northwest corner of 
the facility. giving the complex its tina! appearance. Testing within the facility continued 
periodically from 1959 until 1985. Upon completion of the test programs, the sodium was 
drained into the facility sodium drain tanks and all systems were secured. The facility was 
maintained in inactive standby status. with the sodium systems under an inert cover gas. until 
late 1995.8 In 1996. the sodium in the facility drain tanks (approximately I 03,930 pounds) was 
removed and transferred to a sodium supplier for reuse. In 1997. the two below-grade drain 
tanks and the SCTL sodium piping system were removed and cleaned.

9 
By the end of 1999. the 

facility was demolished and the foundations. pits, and utilities were removed. A void remained 

1 Neely. H.H .. Sodium Component Test Lahoratorv (SCTL) Svstem Design Description. 026-XC-0010. Energy 
Technology Engineering Center. March 15. 1982 Revised September 30. 1987. pgs. 2-28. 2-91. 
c Santa Susana Field Lahoratmy Electric Meter Installation Sub Station Numher 726 Building 026 and 1250 l-IP 
Motor Generator. 303-CEN-E266. Rockwell International Corporation, June I, 1977. 
1 
- Hot1on, P .. Appendix A, Building Reconnaissance Report. Building 026. CEN-':J.()()0(}, September 30. 1996. 
4 Technical Site lnfhrmation Energy Tec/mologv Engineering Center (ETEC). CEN-AT-0027. Revision B. Rockwell 
International Corporation, August 1993. p. b-41, b-45. 
5 SSFL Area IV. Bldg. 359. Water/Sewer Distribution, Demolition & Installation. M359-68339-MI, Rockwell 
InternationaL December 12, 1966, HDMSe00455082. 
" U.S. Department of Energy. Small Component Test Loop, Energy Technology Engineering Center (ETEC) 
Website, http://www.etec.energv.gov/History/Sodium/SCTL.html, accessed November 25, 2009, p.l. 
7 Rutherford, P.D., Site Environmental Reportfhr Calendar Year 1998. DOE Operations at Rocketdvne Propulsion 
& Power. RD99-1/5, The Boeing Company. Rocketdyne Propulsion & Power, September 22, 1999, p. 2-10. 
8 U.S. Department of Energy, Small Component Test Loop, Energy Technology Engineering Center (ETEC) 
Website, http://www.etec.energv.gov/Historv/Sodium/SCTL.htmL accessed November 25, 2009, p.l. 
9 Rutherford, P.D., Site Environmental Reportf(w Calendar Year 1998. DOE Operations at Rocketdyne Propulsion 
& Power, RD99-115, The Boeing Company, Rocketdyne Propulsion & Power, September 22, 1999, p. 2-10. 
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where the concrete pits and foundations were rcmoved. 1 Back filling with soil was completed in 
2000.2 

Information from Intenicwccs: A number of former employees were interviewed about their 
experience at the SSFL. One remembered the LCTL. Excerpts from this interview are included 
below. 

Interviewee 83 worked at the Santa Susana Field Laboratory from March 1957 to June 1986 
starting in the lire department and ending as a shift leader at the LCTL. The following excerpts 
were pulled from the interview. 

··1 \\'as in rhe fire department and eventuallr I was the .fire lieutenant. I 
understand you arc interested in ~what I know ahout nwterials hcing di.\poscd of 
on-site in Area IV. We did di.\posc ofsodium-contamination at the sodium hum 
pit. When l\'C had to get rid of something that was contaminated H'ith sodium, 
1vc 'd hit it ll'ith \t·arcr and it vmuld explode. I rcmcmhcr one time one of the guvs 
hit a harrcllt'ith \\'iller and it was right he!rnt' some large power lines. It shot up 
in the air. lr n·as ama::ing: it went through those lines and didn't hit anything' 

When oj{tcility fwd something to dispose of,' some oil or chemicals or something, 
they 1muld call the fire departmenr and ask us to pick it UJJ. Sometime hcfore 
Saturday \\'e 'd pick up the material to he disposed; di.\jHJsal happened on 
Saturdays. Stufj'tlwt was contaminated with sodium would go to the Sodium Burn 
Pit. Usually that was in hig containers that were used in a test loop. We'd hit it 
with water and it would blow. Sometimes we would have to shoot the container or 
barrels to Jmncture them, to get them to sink and let water get in there so that they 
could blm1· up. I have heard that some people would take sodium home and use it 
forfishing thLy 'd put it in water and h!ow thcjish out. None ofthcfiremen did 
that though. 

We disposed of a lot of material by the north flats near the property line. We had 
a regular di.1po.m! area out there. It was near the northeast corner, almost to the 
property line. It wasjust out in the open area. 

After I was afircman, I went to work in the LCTL; it was ve1y interesting. Ourjob 
was to take large components that 1vould go into reactors and then test them to 
see if we could make them fail. That's what I did after I stopped being a 
firefighter. You knew that stuff· would hreak down eventually; we wanted to see 
how long it would take. 17ze company was in the business of selling reactor parts, 
and we wanted to make sure lzow long the parts we sold would last. We needed to 
know when and how they wouldfail so we could protect the company's business. 

1 The Boeing Company, Rocketdyne, Site Environmental Report/or Calendar Year 1999 DOE Operations at The 
Boeing Company Rocketdyne, RD00-1 59, September 2000, p. 2-8. 
2 The Boeing Company, Rocketdyne Propulsion & Power, Site Environmental Report for Calendar Year 2000 DOE 
Operations at The Boeing Company Rocketdyne Propulsion & Power, RD00-152, September 200 I, p. 2-9. 
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f:'n'nluallv. I ended up hcing a shifi leader at the /,C/1,. rVe sent a lot of the 
materials to the same dispos(t! orcas. Somchodv in the Fire Department aclualh· 
did the disposal. "1 

Radiological Incident Reports: There have been two incidents associated with Bui !ding 4026. 
The following table provides information presented in an incidents database provided by Boeing. 
Summaries of only the incident reports that resulted or may have resulted in releases to the 
environment arc provided following the table. when available. Summaries of all available 
incident reports are provided in Attachment!\.. 

Building 4026 Incident Report Summary 

Incident "File Date of Location of 
Isotopes Description of Incident 

Name Incident Incident 
i\0465 9/10/1969 GAMMAGR.A.II lr-192 EMPLOYEE DISREGARDED 

SITE \\ ARNINCJ SIGNS AND ENTERED 
fiELD RADIOCJRAPHIC 
OPERATION. 

;\023X IO/YI979 SCTI. lr-192 STUCK CJAMMAGRAPH SOl;RCE 
RECOVERED. 

Current Use: Demolished in 1999.~ Based on available information. the dimensions of the 
excavation made during building demolition arc unknown. A photograph of the Building 4026 
site after demolition is shown in Figure 2.4.1 d. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Relcasc(s): Prior to 
removal of the SCTL drain tanks in 1996. sodium in the system was tested for radiological 
contamination and none reportedly was dctccted.3 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4026 is first identified in a 1959 aerial photograph and is 
included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
aerial photograph analysis. Because multiple buildings are included in PA-l. aerial photograph 
analysis for this area cannot be attributed to specific buildings. unless explicitly stated. !\. 
1962/63 aerial photograph identifies overhead pipes and ground scarring in PA-l. Aerial 
photographs tl·om 1965 through 1995 denote possible storage tanks and overhead pipes in PA-l. 
Open storage areas are noted in PA-l in 1978, 1980, and 1995. In 1967 and 1978, a stain was 
identified in PA-l. In 1980 and 1983. a possible stain was noted in PA-l. A probable stain was 
identified in PA-l in 1995. By 1998. all of the previously identified features in PA-l were no 

1 Interview No. 83 conducted by DOE in 20 I 0. 
2 Sapcre Consulting. Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California. Volume 2 Area IV Site Summaries. May 2005. pgs. P-1-P-2. 
'Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County. California, Volume 2 Area IV Site Summaries, May 2005, p. P-2. 
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longer present. By 2003. Building 4026 \\as no longer present in PA-l. In 1978 and 1980 a 
large stained area is located southwest ofBuilding 4026 and outside the PA-l area. 1 

Aerial photograph analysis from 1959 to 2005 identifies a hazardous material storage area 
(HMSA) located north of Building 4026 inside PA-l. In 1959. a new building (possibly 
Building 4357). a possible below ground/recessed area. and a possible stain \vcrc observed. The 
possible recessed area remained visible in 1962/63 and a possible underground storage tank was 
noted. These features could not be confirmed on the 1965 or 1967 photographs. By 1978. a 
probable open storage area \\as observed housing approximately six to eight objects. each about 
one-fourth the sib: of an automobile. In 1980. probable staining was observed. and in 1983 and 
1987 an area of dark-toned material was visible. In 1990 and 1992. areas or possible staining 
\\ere r:otcd. By 1993. this area no longer appeared active. In 1998. approximately 12 containers. 
each abuut the size oLm automobile. \vere observed at this location. By 2002. the containers and 
the building had been removed fl·om the fon~1cr IIMSA.=' 

Radionuclides of Concern: The research tcclm did not find historical evidence indicating that 
unsealed regulated radioactive materials \\ere handled at the SCTL f~1cility. 3 Evidence of 
iridium-192 (lr-192) scaled source usc is ~een in the Incident Report described below. This 
suggests other scaled sources could also have been used in Building 4026. Radionuclides 
associated with potential migration from Building 4006 include: cesium-137 (C:s-137). 
manganese-54 (Mn-54). tritiated titanium (H-3). natural and enriched uranium (U-234. U-235. 
U-238). and uranium oxide ( lJ0:').4 Radionuclidcs as~ociated with potential migration fl·orn 
Systems for Nuclear Auxiliary Pmver (SNAP) Buildings 40 I 0 and 4012 include: antimony-125 
(Sb-125), amcricium-241 (Am-241 ). C:s-134. Cs-13 7. cobalt-60 (Co-60). europium isotopes (Eu-
152. Eu-154), isotopes of plutonium (Pu-238, Pu-239, Pu-240, Pu-241). strontium-90 (Sr-90). H-
3. U-234, U-235, and U-238. 5 ~> 7 All radionuclides of concern listed. with the exception ofMn-
54 and lr-192. are included for analysis in the August 2009 Final Field Sampling Plan. 
Radiological Background Stw(r. Santa Susana Field Lahoratory. Mn-54 and lr-192 have half
lives of less than one year and thus do not meet the criteria for analysis. Table 3.3 presents a 
summary of radiological contaminants of concern. 

Drainage Pathways: Aerial photographs from 1957 to 2005 indicate that drainage from PA-l 
followed 1 i" Street to the south and continued to impoundments in Areas III and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the 17th Street 

1 Kartman, A.S., Aerial Photographic Analvsis ol Santa Susana Field Laboratcny Area IV. Ventura Countv. 
Cali{ornia. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
2 Kartman. A.S., Aerial Photographic Analvsis ol Santa Susana Field Laboratorv Area IV. Ventura Countv. 
Cali{ornia. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o{Area IV Santa Susana Field 
Laboratory. Ventura County. California. Volume 2 -Area IV Site Summaries, May 2005, p. P-2. 
4 Cabrera Services, Final Radiological Final Status Sun•ev ofBuilding 4006, June 2008, pgs. vi, 8-9, 38. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Lahoratmy, Ventura Countv, Cali{ornia. Volume I -Methodology, May 2005, p. 2-9. 
6 Zwetzig, G.B., Survey ofFission- and Corrosion-Product Activitv in Sodium- or NaK-Cooled Reactors. Al-AEC
MEM0-12790, Atomics InternationaL a Division ofNorth American Rockwell Corporation, February 28, 1969, p. 
5. 
7 Unknown Author, Facilitv Information, Building 012, Unknown Date, HDMSPOOI828011. 
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Drainage in this technical memorandum. 1 The I i 11 Street Drainage is discussed later in this 

section. The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retention reservoirs \\hich arc part of the SSFl. industrial cnluent control system. Liquid 
cnlucnt discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled enluent holdup and sampling.23 Because the general slope of Area IV is in a 
southerly direction. runoff from SNAP Buildings 40 I 0. 4012. and 4024 could potentially impact 
Building 4026. The SNAP buildings handled radioactive materials and generated radionuclidcs. 
which means there is a possibi I ity of radiological contamination in the area of Building 4026. 

Radiological Contamination Potential: Class 2 because of scaled source usc in Building 4026. 
incident. lack of site investigation. and potential radioactive material migration via surface water 
1lmv or airborne release fl·om Buildings 4006. 40 I 0. and 4012. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.4 provide a convenient reference fix the following recommendations. 

Due to the radioactive sealed source use. lack of site investigation. and potential radioactive 
material migration via surface water flow or airborne release from Buildings 4006. 40 I 0. and 
4012. there is a possibility that radionuclidc concentrations in soil will exceed the standard 
required by the December 20 I 0 Administrative Order on Consent. Therefore. additional 
characterization is recommended for the Building 4026 area. This includes the following 
Building 4026 areas: 

• Fonner sodium tank vault locations. Based on Figure 2.4.1 b. these vaults may have been 
located in the Building 4826 footprint despite being associated with Building 4026. If 
radiological materials migrated or were released into the pit. residual contamination may 
exist in the area. 

• Former catch basin area located between the Building 4026 footprint and the Building 
4355 footprint. Storm water originating from Buildings 40 I 0 or 4012 could potentially 
discharge into this catch basin. Consequently. the catch basin may be an area with 
residual contamination. 

• Area of probable leakage identified in aerial photograph at northwest corner of the 
Building 4026 footprint. If radioactive materials were released. residual contamination 
may exist. 

• Eastern portion of the Building 4026 footprint where radiographic exposure occurred and 
residual contamination may exist. 

1 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Lahoratmy · Area IV, Ventura County. 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
c Chapman, J. A., Radiological Sun•ev of Buildings T019 and T013: An Area Northwest of T059, TOJ9. T013. and 
T012; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
3 Map located at: http://www.dtsc-sstl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Drainage pathways associated with the Building 4026 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.4.2 Building 4226 Area 

Site Description: The Building 4226 area comprises Building 4226 and the land surrounding it 
between I i" Street and 20th Street. Building 4226 \Vas constructed between 1978 and 1980 as 
the Small Component Test Loop (SCTL) Motor Generator Building. 1 ~ Buildings 4026. 4226. 
and 4826 together comprised the SCTL complex.' Figures 2.4.2a through 2.4.2c provide a 
current photograph and the best avai !able build ing-speci fie drawing( s) that the research team 
could find. Buildings 4026 and 4826 are discussed else\\here in this section. Plate I presents a 
summary of all identified features for this site. 

Building Features: Building 4226 consisted of a concrete slab floor with a steel fi·ame. rooC 
and siding. It measured 22 feet long. 27 feet \\ide and 12 feet high with 594 square feet of floor 
area.4 Building 4226 did not contain any restrooms or heating and ventilation features.:i 
Building 4226 was a 20 foot by 25 foot building that housed a motor generator unit \vith a 1,000 
horsepower motor and an 875 kilovolt-ampere generator. A Dynamatic speed controller was 
also housed in the building.6 Figure 2.4.2b presents a foundation and elevation drawing of 
Building 4226. Figure 2.4.2c presents more detail on the concrete case and fiberglass-lined 
sump associated with Building 4226. 

Former Use(s): Building 4226 was identified as the SCTL Motor Generator Building and 
housed non-radiological hazardous materials. 7 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Demolished in 1999.g Based on available information, the dimensions of the 
excavation made during building demolition arc unknown. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): At 
demolition and prior to offload, liquid sodium from the SCTL was tested for radioactivity and 
reportedly found to be free of contamination. 1 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
2 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment o/Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005. p. P-5. 
3 Rutherford, P.O .. Site Environmental Report/or Calendar Year I998. DOE Operations at Rocketdvne Propulsion 
& Power. RD99-II5, The Boeing Company, Rocketdyne Propulsion & Power, September 22. 1999. p. 2-10. 
~Appendix A. Building Reconnaissance Report, Building 226, GEN-? ?-0000, November 12, 1996. pgs. 31, 34. 
5 Technical Site Information. Energy Technologv Engineering Center (ETEC). GEN-AT-0027. Re1·ision B. Rockwell 
International Corporation, August 1993, p. b-35. 
6 Appendix A. Building Reconnaissance Report. Building 226, GEN-?? -0000, November 12, 1996, pgs. 3 I, 34. 
7 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura County, California, Volume 2 ···Area IV Site Summaries, May 2005, p. P-5. 
8 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Coun(y, California, Volume 2- Area IV Site Summaries, May 2005, p. P-5. 
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Radiological Usc Authorizations: None found. 

Former Radiological Budai or Disposal Location: None found. 

Octo her 2012 

Aerial Photogr·aphs: Building 4226 is first identified on a 1980 aerial photograph. It is located 
northeast of an area idcntilicd as having a probable stain in 1978. Building 4226 is included in a 
processing area (PA) designated PA-l in the Environmental Protection Agency's aerial 
photograph analysis. Because multiple buildings are included in PA-l. aerial photograph 
analysis for this area cannot be attributed to specific buildings. unless explicitly stated. Aerial 
photographs fl·om 1980 through 1995 denote possible storage tanks and overhead pipes in PA-l. 
Open storage areas are noted in PA-l in 1978. 1980, and 1995. In 1980 and 1983. a possible 
stain was noted in PA-l. A probable stain \\as identified in PA-l in 1995. By 1998. all ofthe 
previously identified features in PA-l \\ere no longer present. By 2005. Building 4226 \vas no 
longer present in PA-I.c 

Radionuclidcs of Concern: The research team did not find evidence of radioactive material usc 
in Building 4226.' Radionuclides associated with potential migration from Systems for Nuclear 
Auxiliary Power (SNAP) Buildings 4010 and 4012 include: antimony-125 (Sb-125). americium-
241 (Am-241). Cs-134. Cs-137. cobalt-60 (Co-60), europium isotopes (Eu-152. Eu-154). 
isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). H-3. and lJ-234. 
U-235. LJ-238.4

·
5

·r, All radionuclides of concern listed arc included for analysis in the August 
2009 Final Field Sampling Plan. Radiological Background Studv. Santa Susana Field 
f"ahom!OIJ!. Table 3.3 presents a summary of radiological contaminants of concern. 

Drainage Pathways: Aerial photographs tl·om 1957 to 2005 indicate that drainage tl-om PA-l 
followed I ih Street to the south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i" Street 
Drainage in this technical mcmorandum.7 The I i" Street Drainage is discussed later in this 
section. The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retention reservoirs which arc part of the SSfL industrial effluent control system. Liquid 
effluent discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled effluent holdup and sampling.x 1 Because the general slope of Area IV is in a 

1 Saperc Consulting, Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Lahoratorv. Ventura Count)•, Calijim1ia. J'olume 2 Area IV Site Summaries, May 2005, p. P-5. 
c Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboraton• - Area IV, Ventura Countv. 
Calijim1ia. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
1 Appendix A. Building Reconnaissance Report. Building 226. CEN-? ~-0000, November 12, 1996, pgs. 31. 34. 
~ Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura County. CalijiJrnia. Volume 1 Methodology, May 2005, p. 2-9. 
5 Unknown Author, Facility lnfimnation. Building 0 I 2, Unknown Date, HDMSPOO 18280 II. 
'' Zwctzig. G.B., Survev of Fission- and Corrosion-Product Activitv in Sodium- or NaK-Coo/ed Reactors. Al-A EC
MEM0-12 790, Atomics International, a Division of North American Rockwell Corporation. February 28. 1969. pgs. 
5. 10. 
7 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratmy · Area IV, Ventura Countv. 
Califi!mia. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
8 Chapman, J. A., Radiological Sun•ey (Jj'Buildings T0/9 and T0/3; An Area Northwest oj'T059, TOI9, T0/3, and 
T0/2; And a Storage Yard West of Buildings T626 and T038. CEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
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southerly direction, runoff containing residual contamination 
4010 and 4012 could potentially impact Building 4226. 
radioactive materials and generated radionuclides. which 
radiological contamination in the area of Building 4226. 

from the former SNAP Buildings 
The SNAP buildings handled 

means there is a possibility of 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release from SNAP Buildings 40 I 0 and 4012. and 
lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.4 provide a convenient reference for the following recommendations. 

Due to lack of site investigation. and potential radioactive material migration via surface water 
flow or airborne release fi·om SNAP Buildings 40 I 0 and 4012. there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4226 area. This includes the follmving Building 4226 areas: 

• Former sump that appears to be located exterior to the Building 4226 footprint to the 
south. If radiological materials migrated or were released into the sump. residual 
contamination may exist in the area. 

• Stained area identified in aerial photographs south of the Building 4226 footprint. An 
unknown stain could be a potential source of contamination. 

• Drainage pathways associated vvith the 8uilding 4226 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.4.3 Building 4358 Area 

Site Description: The Building 4358 area comprises Building 4358 and the land surrounding it. 
Building 4358 was constructed in 1967 as the Sodium Component Test Installation (SCTI) 
Chemical Storage Building. It was located northwest of SCTI Building 4656 at the corner of B 
and 20111 Streets. In 1978, the building became a Small Component Test Loop (SCTL) Chemical 
Storage Building and was moved to a new location south of SCTL Building 4026 and west of 
I i 11 Street?-34 Because Building 4358 changed locations, it is discussed as part of Group 2 and 
Group 4 building areas. Figures 2.4.3a through 2.4.3b provide a current photograph and the best 
available building-specific drawing(s) that the research team could find. SCTL Buildings 4026, 
4226, and 4826 are all discussed elsewhere in this section. No as-built drawings were located for 
Building 4358. Plate I presents a summary of all identified features for this site. 

1 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
c Appendix A. Building Reconnaissance Report. Building 358. GEN-? ?-0000, November 15, 1996, p. 31. 
3 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
4 Wondolleck, John, Area IV Santa Susana Field Laboratory. Environmental Impact Statement. Drajt Gap Ana(vsis 
Report, CDM, June I, 2008, Appendix A, p. 13. 
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Building Features: Building 4358 \Vas constructed with a concrete slab tloor and steel ti·ame. 
siding. and roof. The building measured 22 feet long. 50 feet wide. and 12 feet high with 1.120 
square feet of floor area. 1 Building 4358 did not contain any rcstrooms. but was heated.2 A 
sanitary sewer map shows a sewer line that appears to be located south of the 1978 Building 
4358 location.3 Figure 2.4.3b presents a floor plan of Building 4358. 

Formct· Usc(s): 
support of sen 

• 4 operattons. 

Building 4358 was originally constructed as a chemical storage facility in 
and then became a chemical storage building in support of SCTL and Kalina 

Infonnation from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Cuncnt Usc: Building 4358 was demolished in 2003.' Building structures were removed 
f(Jllowed by the below-grade pipes. ducts. trenches. tanks and pits. It doesn't appear that there 
were any large pits associated with Building 4358. The exact dimensions of the excavation are 
unknown. Backfilling and grading used onsitc soil from the borrow area.(>J · 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcase(s): During 
demolition. Building 4358 debris was surveyed daily for total and removable contamination. No 
radiological contamination reportedly was detected. This area was covered as part of 
Rockweii/Rocketdyne·s 1994-1995 Area IV Radiological Characterization Survey. An ambient 
gamma and walkabout survey was conducted in the area of Building 4358. The average gamma 
exposure rate for the developed areas of the Santa Susana Field Laboratory Area IV was 13.6 
microroentgens per hour (~tR/hr) with a maximum rate of 19.4 ~R/hr. The average exposure rate 
for all of Area IV was 14.6 ~R/hr with a maximum rate of 21.4 ~R/hr. The local background 
exposure rate outside of Area IV was 15.6 ~R/hr with a maximum value of 20.5 ~R/hr. 

According to the survey report. the gamma radiation distribution of Area IV was statistically 
indistinguishable from the local background gamma radiation distribution. The U.S. Nuclear 
Regulatory Commission and the State of California specify a limit of 5 ~R/hr above the average 
background of the data set for release of land for radiologically unrestricted use. Ambient 
gamma regulatory limits were below these acceptable limits.g 

Radiological Usc Authorizations: None found. 

1 Appendix A. Building Reconnaissance Report. Building 358. GEN-' '-0000. November 15, 1996, p. 31. 
c Technical Site Information. Energy Technolof.,_TV Engineering Center (ETEC), GEN-AT-0027. Revision B, Rockwell 
International Corporation, August 1993, p. b-36. 
1 Technical Site Information, Energv Tcchnolof..7Y Engineering Center (ETEC). GEN-AT-0027. Revision B, Rockwell 
International Corporation, August 1993, p. b-23. 
4 Wondolleck, John, Area IV Santa Susana Field Laboratory, Environmental Impact Statement, Draft Gap Analysis 
Report. CDM. June I, 2008, Appendix A. p. 13. 
5 Wondolleek, John, Area IV Santa Susana Field LaboratoJT, Em•ironmentallmpact Statement, Draft Gap Analvsis 
Report, CDM, June I, 2008, Appendix A, p. 13. 
6 KnelT, et al., Sodium Component Test Installation (SCTI) Demolition Final Report. £/D-08336, The Boeing 
Company, October 2003, p. 39. 
7 Correspondence from Lopez, J., Lopez General Engineering Contractors, Inc., to Robinson, K.S., The Boeing 
Company, Rcf'erence: SCTJ Demolition Buildings: 4355, 4356, 4357, 4358, 4457 & Associated, May 22, 2002. 
8 Rockwell International, Rocketdyne Division, Area IV Radiological Characterization Survey, A4CM-ZR-OOJI, 
Rev. A, August 15, 1996. 
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Former Radiological Burial or Disposal Location: None found. 

October 2012 

Aerial Photographs: Building 4358 is first identified in a 1967 aerial photograph and is 
included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
aerial photograph analysis. In 1978. Building 4358 is relocated. but is still within PA-l. 
Because multiple buildings arc included in PA-l. aerial photograph analysis for this area cannot 
be attributed to specific buildings. unless explicitly stated. Aerial photographs from 1965 
through 1995 denote possible storage tanks and overhead pipes in PA-l. Open storage areas arc 
noted in PA-l in 1978. 1980. and 1995. In 1967 and 1978. a stain was identified in PA-l. In 
1980 and 1983. a possible stain was noted in PA-l. A probable stain was identified in PA-l in 
1995. In 1988. possible saturated material was identified akng the southeast side of Building 
4358. By 1998. all of the previously identified features in PA-l were no longer present. By 
2005. Building 4358 was no longer present in PA-1. 1 

Radionuclides of Concern: The research team did not lind evidence of radioactive material use 
in Building 4358. Radionuclides associated with potentia! migration from Systems for Nuclear 
Auxiliary Power (SNAP) Buildings 40 I 0 and 4012 include: antimony-125 (Sb-125). americium-
241 (Am-241 ). cesium isotopes (Cs-134. Cs-137). cobalt-60 (Co-60), europium isotopes (Eu-
152. Eu-154 ). plutonium isotopes (Pu-238. Pu-239. Pu-240. Pu-241 ), strontium-90 (Sr-90). 
tritiated titanium (H-3). and natural and enriched uranium (U-234, U-235. U-238).23 

.J All 
radionuclides of concern listed arc included for analysis in the August 2009 Final Field 
Sampling Plan. Radiological Background Stzu(y, Santa Susana Field Lrhorat01y. Table 3.3 
presents a summary of radiological contaminants of concern. 

Drainage Pathways: Aerial photographs from 1957 to 2005 indicate that drainage from PA-l 
followed I i 11 Street to the south and continued to impoundments in Areas III and IV. The Area 
IV impoundment is identified as IM-5 on aerial ~hoto;;raph analysis and as the I i 11 Street 
Drainage in this technical memorandum. The I i 1 Street Drainage is discussed later in this 
section. Aerial photographs from 1965 to 2005 also shm\ drainage flowing south from 20111 

Street and continuing into Area II I impoundments. 
5 

The general slope of Area IV is in a 
southerly direction. Water runoff is directed to the retention reservoirs which arc part of the 
SSf'L industrial effluent control system. Liquid effluent discharge from the final retention pond 
into the Bell Canyon drainage occurs only after controlled effluent holdup and sampling.6

.7 

Because the general slope of Area IV is in a southerly direction. runoff from SNAP Buildings 

1 Kartman, A.S .. Aerial Photographic Analvsis of Santa Susana Field Laboraton' Area IV. Ventura Countv. 
California. l7olume 1 & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County. California, Volume/- Methodology, May 2005, p. 2-9. 
3 Zwetzig, G.B .. Sun·cy of Fission- and Corrosion-Product Activitv in Sodium- or NaK-Cooled Reactors, AI-AEC
MEM0-12790, Atomics International, a Division ofNorth American Rockwell Corporation, February 28, 1969, p. 
5. 
4 Unknown Author. Facility lnfomwtion, Building 012, Unknown Date, HDMSPOO 18280 II. 
5 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory - Area IV, Ventura County, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
6 Chapman, J. A., Radiological Survey of Buildings TOJ9 and T013: An Area Northwest of T059, TOI9, T013. and 
T0/2: And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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40 I 0 and 4012 could potentially impact Building 4358. 
radioactive materials and generated radionuclides, which 
radiological contamination in the area of Building 4358. 

The SNAP buildings handled 
means there is a possibility of 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water llmv or airborne release from SNAP Buildings 40 I 0 and 4012. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.4 provide a convenient rctcrencc for the following recommendations. 

Due to the limited site investigation and potential radioactive material migration via surface 
water Jlow or airborne release fl·om SNAP Buildings 40 I 0 and 4012. there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
197R Building 4358 area. This includes the following Building 4358 areas: 

• Sanitary sewer south of Building 4358. If radioactive materials were released into the 
sewer lines. residual contamination may exist in the materials inside and surrounding the 
sewer I i nes. 

• Drainage pathways associated with the Building 4358 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.4.4 Building 4826 Area 

Site Description: The Building 4826 area comprises Building 4826, Electrical Substation 4726. 
and the land surrounding these buildings. Building 4826, part of the Small Component Test 
Loop (SCTL) complex. was originally built as part of the Large Component Test Loop (LCTL) 
complex in 1958. 1 Buildings 4026. 4226. and 4826 together comprised the SCTL complex.2 

Building 4826 was the SCTL Test Facility located between I i 11 and 20th Streets. It was serviced 
by Electrical Substation 4726.34 Figures 2.4.4a through 2.4.4c provide a current photograph and 
the best available building-specific drawing(s) that the research team could find. No as-built 
drawings were located for Building 4826. Plate I presents a summary of all identified features 
for this site. 

Building Features: The STCL complex was I 0,340 square teet with a 9.659-square-foot 
laboratory and 681 square feet of non-laboratory space. The SCTL complex consisted of an 
enclosed component test area, a sodium transp01i and storage system, an instrument and control 

1 U.S. Department of Energy, Small Component Test Loop, Energy Technology Engineering Center (ETEC) 
Website, http://www.etec.energv.gov/History/Sodium/SCTL.html, accessed November 25, 2009, p.l. 
c Rutherford. P.D .. Site Environmental Reportj(Jr Calendar Year 1998. DOE Operations at Rockctdwe Propulsion 
& Power, RD99-115. The Boeing Company, Rocketdyne Propulsion & Power, September 22, 1999, p. 2-10. 
3 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
4 DE-AC03-98SF21530, Environmental Restoration and Remediation of the Former Energy Technology 
Engineering Center, Contract Awarded to Boeing North American, Inc., Rocketdyne Propulsion & Power. 
December 31. 1998, Attachment I, Appendix 2, pgs. 2-3. 
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system. and other interfacing systems. The sodium transport and storage system consists of four 
test loops. a thermal conditioning loop. and two liquid sodium storage/drain tanks that act as 
reservoirs for normal and emergency drain ing. 1 2

·-' 

Building 4826 was the SCTL Test Facility. The test facility building was steel-framed and fully 
enclosed. The roofing and vvalls are corrugated. galvanized sheet metal. The base is steel-lined 
concrete. Building 4826 housed the test tower. components test area. and drain tanks. The 
building provided weather protection for all sodium piping and vessels. The test tower was a 30 
foot square by 80 foot high structure that supported the 9.500-gallon vertical core tank (T-1) 
containing liquid sodium and portions of the test loop. The drain tanks. housed in secondary 
containment pits. were located in Building 4826 and occupied an area of 16 feet by 40 fCet. The 
pits were separated by a concrete partition. walled with steel plate. and surrounded by a curb to 
prevent surface water and ground level sodium spills from draining into the pits. Walls and 
floors were water-proofed t\) prevent intrusion of ground water. A sump pump was located 
nearby to remove any water that accumulated in the pits. The drain pits contained liquid sodium 
storage/drain tanks T-2 and T-3. T-2 had a capacity of approximately 9.050 gallons and T-3 had 
a capacity of 11.500 gallons. The tanks'' ere mounted horinmtally on structural steel stands 12 
feet below grade to allow for gravity drainage. 4 Figure 2.4.4b presents a lloor plan of SCTL 
Buildings 4026 and 4826. The floor plan notes the two drain tank pits in Building 4826. Figure 
2.4.4c is a 1996 photograph shcm ing the drain tanks and pits. 

Former Use(s): The SCTL was originally built as the LCTL and operations began in 1959 with 
a pump test. 5 This facility was used to test small components such as valves and pumps in liquid 
sodium.(, The SCTL ·s principal purpose was to provide a test bed 1or non-nuclear qualification 
testing of typical liquid metal fast breeder reactor components and to obtain test data for 
verification of the elevated temperature design criteria of the piping design guide. In 1970. the 
LCTL was modified. expanded. and re-designated as the SC:TL. In 1974, the facility was again 
modified and expanded. In 1978 a new control room w<:s added onto the northwest corner of the 
facility. giving the complex its 1inal appearance. Testing \Vithin the facility continued 
periodically from 1959 until 1985. Upon completion of the test programs. the sodium was 
drained into the facility sodium drain tanks and all systems were secured. The facility was 
maintained in inactive standby status. with the sodium systems under an inert cover gas. until 
late 1995.7 In 1996, the sodium in the facility drain tanks (approximately I 03.930 pounds) was 
removed and transferred to a sodium supplier for reuse. In 1997. the two below-grade drain 

1 Cleveland, J.R., Safety Hazards Report, GEN-ZR-000 I. Energy Technology Engineering Center. April 30, 1985, 
pg. 38. 
2 U.S. Department of Energy, Small Component Test Loop, Energy Technology Engineering Center (ETEC) 
Website, http://www.etec.energy.gov/History/Sodium/SCTL.html. accessed November 25, 2009, p.l. 
1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o(Area IV Santa Susana Field 
Laborat01y, Ventura County. California, Volume 2 Area IV Site Summaries, May 2005, p. P-1. 
~Neely, H.H., Sodium Component Test Laboratory (SCTL) System Design Description. 026-XC-00 I 0, Energy 
Technology Engineering Center, March 15, 1982 Revised September 30, 1987, pgs. 1-8,2-6,2-28.2-30,2-70-2-72. 
5 U.S. Department of Energy, Small Component Test Loop, Energy Technology Engineering Center (ETEC) 
Website. http://www.etec.energy.gov/History/Sodium/SCTL.html, accessed November 25, 2009, p.l. 
6 Rutherford, P.D., Site Environmental Reportfor Calendar Year 1998, DOE Operations at Roeketdyne Propulsion 
& Power. RD99-115, The Boeing Company, Rocketdyne Propulsion & Power, September 22, 1999, p. 2-10. 
7 U.S. Department of Energy, Small Component Test Loop, Energy Technology Engineering Center (ETEC) 
Website, http://www.etec.energy.gov/History/Sodium/SCTL.html, accessed November 25, 2009, p.l. 
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tanks and the SCTL sodium piping system \\ere removed and cleaned. 1 By the end of 1999. the 
facility was demolished and the foundations. pits. and utilities were removed. A void remained 
where the concrete pits and foundations were removed. 2 Back filling with soil was completed in 
2000. 3 ~ 

lnfot·mation from lnte.-viewecs: None to date. 

Radiological Incident Reports: None found. 

Cun-cnt Usc: Demolished in 1998.4 Based on available information. the dimensions of the 
excavation made during building demolition are unknown. 

Previous Radiologicallnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): Results 
of a building reconnaissance report conducted in July 1996 reportedly found the building to be 
fl·ee of radiological contamination. Prior to removal of the SCTL drain tanks in 1996. sodium in 
the system was tested for radiological contamination and none reportedly was detected.:' 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Structures are located in the vicinity of Building 4826 on aerial 
photographs as early as 1959. but it is diflicult to separate Building 4826 from Building 4026 
given the continual growth of the SCTL complex over the years. Building 4826 is included in a 
processing area designated PA-l in the Environmental Protection Agency· s aerial photograph 
analysis. Because multiple buildings arc included in PA-l. aerial photograph analysis for this 
area cannot be attributed to specific buildings, unless explicitly stated. A 1962/63 aerial 
photograph identifies overhead pipes and ground scarring in PA-l. Aerial photographs from 
1965 through 1995 denote possible storage tanks and overhead pipes in PA-l. Open storage 
areas are noted in PA-l in 1978. 1980. and 1995. In 1967 and 1978. a stain was identified in PA-l. 
In 1980 and 1983, a possible stain was noted in PA-l. A probable stain was identified in PA-l in 
1995. By 1998, all of the previously identified features in PA-l were no longer present. By 
2005. Building 4026 was no longer present in PA-1.6 

Radionuclidcs of Concern: The research team did not find evidence of radioactive material usc 
in Building 4826. Radionuclides associated with potential migration from Building 4006 

1 Rutherford. P.O., Site Environmental Reportj(u· Calendar Year 1998. DOE Operations at Rocketdrne Propulsion 
& Power. RD99-115, The Boeing Company, Rocketdyne Propulsion & Power. September 22. 1999, p. 2-10. 
2 The Boeing Company, Rocketdyne. Site Environmental Reportfhr Calendar Year 1999 DOE Operations at The 
Boeing Companv Rocketdvne, RD00-159. September 2000, p. 2-8. 
3 The Boeing Company, Rocketdyne Propulsion & Power, Site Environmental Reportfhr Calendar Year 2000 DOE 
Operatiom at The Boeing Company Rocketdvne Propulsion & Power, RD00-152, September 200 I, p. 2-9. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o{Area IV Santa Susana Field 
Laboratmy, Ventura County, California, Volume 2 -Area IV Site Summaries, May 2005, p. P-51. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o{Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. P-51. 
" Kartman, A.S., Aerial Photographic Analvsis ol Santa Susana Field Laboratory Area IV, Ventura Countv, 
Cali{ornia, Volume 1 & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 2010. 
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include: cesium-137 (Cs-137). manganese-54 (Mn-54 ). tritiated titanium (H-3). natural and 
enriched uranium (U-234. U-235. U-238). and uranium oxide (U02).

1 Radionuclidcs associated 
with potential migration from Systems for Nuclear Auxiliary Power (SNAP) Buildings 40 I 0 and 
4012 include: antimony-125 (Sb-125). americium-241 (Am-241). Cs-134. Cs-137. cobalt-60 
(Co-60). europium isotopes (Eu-152. Eu-154). isotopes of plutonium (Pu-238. Pu-239. Pu-240. 
Pu-241 ). strontium-90 (Sr-90), 1-1-3. U-234. U-235. and U-238.23 

-1 All radionuclides of concern 
listed. \\ ith the exception of Mn-54. are included for analysis in the August 2009 Final Field 
Sampling Plan. R.({(/iological Background Studv. Santa Susana Field !Jahorotory. Mn-54 has a 
half-life of less than one year and thus docs not meet the criteria for analysis. Table 3.3 presents 
a summary of radiological contaminants of concern. 

Drainag(' Pathways: Aerial photographs li·01n 1957 to 2005 indicate that drainage from PA-l 
followed l i 11 Street to the south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the l i 11 Street 
Drainage· in this technical memorandum.' The 1 i 11 Street Drainage is discussed later in this 
section. The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retentio1• reservoirs which are part of the SSPL industrial effluent control system. Liquid 
effluent discharge from the final retention pond into the Bell Canyon drainage occurs only alter 
controlkd cftlucnt holdup and sampling.(17 Because the general slope of Area IV is in a 
souther:: direction. runoff from Sodium Laboratory Building 4006 and the SNAP Buildings 
4010 anJ 4012 could potentially impact Building 4826. Building 4006 had minor use of 
radioactive material. The SNAP buildings handled radioactive materials and generated 
radionuclides. which means there is a possibility of radiological contamination in the area of 
Building 4826. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migratior: via surface water flow or airborne release from Buildings 4006, 4010. and 4012. and 
lack of sit•.: investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Pigure 2.4 provide a convenient reference for the following recommendations. 

Due to the limited site investigation and potential radioactive material migration via surface 
water flow or airborne release from Buildings 4006, 4010, and 4012. there is a possibility that 

1 Cabrera Services. Final Radiological Final Status Sun·c_1· oj'Building 4006, June 2008, pgs. vi, 8-9, 38. 
2 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratorv. Ventura Countv. California. Volume I Methodology, May 2005, p. 2-9. 
3 Zwetzig, G.B., Survey ofFission- and Corrosion-Product Activity in Sodium- or NaK-Cooled Reactors, AI-AEC
MEM0-12790, Atomics International, a Division ofNorth American Rockwell Corporation, February 28, 1969. p. 
5. 
4 Unknown Author. Facilitv Information, Building 012, Unknown Date, HDMSPOO 18280 II. 
5 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV, Ventura Countv, 
California. Volume I & 2, lJ .S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
6 Chapman, J. A., Radiological Sun•ey of Buildings TOI9 and T013; An Area Northwest of T059, T019, T013, and 
TO! 2: And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www .dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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radionuclide concentrations in soil \'v ill exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4826 area. This includes the !()!lowing Building 4826 areas: 

• Former drain pits located in the Building 4826 footprint. If radiological materials 
migrated or were released into the drain pits. residual contamination may exist in the 
area. 

• Drainage pathways associated with the Building 4826 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.5 Group 5 

The Group 5 index map is presented in Figure 2.5. Following Figure 2.5. the site photograph 
and layout drawings for each building area within liSA-58 Group 5 are presented. IISA-5B 
Group 5 includes two building areas containing the Kalina Complex buildings. The Kalina 
Complex is comprised of Buildings 4334 and 4335. 

2.5.1 Building 4334 Area 

Site Description: The Building 4334 area comprises Building 4334 and the land surrounding it 
east of 20111 Street. Building 4334 was constructed in 1991 as part of the Kalina Cycle 
Demonstration Power Plant. 1 Building 4334 was the Kalina Control Room and Office Building. 
It was located near Kalina Turbine Generator Building 4335. which is discussed later in this 
section.2 Together. Buildings 4334 and 4335 were known as the Kalina Complex. Figure 2.5.1 a 
provides a current photograph. The research team was unable to lind building-specific 
drawing(s). The Kalina Complex was located southwest of Small Component Test Loop 
Buildings 4026 and 4226. These buildings arc discussed elsewhere in this section. No as-built 
drawings were located for Building 4334. Plate I presents a summary of all identified fCatures 
for this site. 

Building Features: Building 4334 was a 6,256-square-foot structure on a 36.000-square-foot 
site that also included Building 4335 and the associated tanks. piping, and pumps for the power 
plant.3 Building 4334 served as a control room and ofTice facility for the Kalina Complex.4 

Nine aboveground ammonia tanks and one lube oil tank were associated with the Kalina 
Complex. Secondary containment included at least three concrete pits.5 

1 U.S. Department of Energy, Environmental Assessment Kalina Cvcle Demonstration Power Plan at the EnCIXV 
Technology Engineering Center Santa Susana Field Lahoratorv. October 1990, pgs. 2. 23. 
2 Correspondence from Ludwig, B., The Boeing Company, Environmental Protection, to Flores. L Ventura County 
Air Pollution Control District, Reference: Kalina Complex- Buildings 4334 and 4335 Area IV, Santa Susana Field 
Laboratory, dated May 5, 2003. 
3 Correspondence from Ludwig, B., The Boeing Company, Environmental Protection, to Flores, J., Ventura County 
Air Pollution Control District, Reference: Kalina Complex Buildings 4334 and 4335 Area IV, Santa Susana Field 
Lahoratorv, dated May 5, 2003. 
4 Correspondence from Ludwig, B., The Boeing Company, Environmental Protection, to Flores. J., Ventura County 
Air Pollution Control District, Reference: Kalina Complex- Buildings 4334 and 4335 Area IV, Santa Susana Field 
Laboratory, dated May 5, 2003. 
5 Technical Site Information, Energy Technology Engineering Center (ETEC). GEN-AT-0027. Revision B. Rockwell 
International Corporation, August 1993, pgs. b-42-b43, b46-b47. 
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Former Usc(s): The Kalina Complex was developed by Kalina Technology. Ltd.. to 
demonstrate new technology for converting heat to electricity more etliciently than conventional 
Rankine steam cycle power plants. It was a private venture between Rockwell International 
Corporation and Kalina Technology Ltd .. which later became Excrgy. Inc. The major unique 
features of the Kalina cycle power plant \Vcrc the usc of an ammonia and water mixture to 
provide variability in the temperature boiling and condensing process. as vvell as the use of a 
distillation/condensation subsystem installed between the turbine and condenser. The Kalina 
Complex was operated using waste heat from the SCTI and because of this was physically 
connected to various sen systems. 1·

2 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Demolished in mid- to late-2003.3 A demolition contractor estimated 300 tons of 
scrap mcial and 1.200 yards of concrete and other material would be removed during the Kalina 
Complex demolition. Approximately. 600 yards of material vvould be required to grade the site 
to match natural contours."1 Based on available information. the dimensions of the excavation 
made during building demolition arc unkncmn. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Building 4334 were not conducted. The Building 4334 area was 
covered as part of the Rockweii/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4334. Only areas 
showing elevated gamma activity in the walkabout survey were followed up with an ambient 
gamma survey. Walkabout data was not reported in the characterization survey report. 
However. the walkabout survey results were reported to be consistent with ambient gamma 
survey me~!surements. The average gamma exposure rate for the developed areas of the Santa 
Susana Field Laboratory Area IV was 13.6 microroentgens per hour (JlR/hr) \Vith a maximum 
rate of 19A 11R/hr. The average exposure rate for all of Area IV was 14.6 11R/hr with a 
maximum r:1te of 21.4 J1Rihr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr with a maximum value of 20.5 ~tR/hr. According to the survey report. the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 11R/hr above the average background of the data set for release of 
land for radiologically unrestricted use. Ambient gamma regulatory liinits were below these 
acceptable limits.5 

Radiological Use Authorizations: None found. 

1 U.S. Department of Energy, Environmental Assessment Kalina Cvcle Demonstration Power Plan at the EnerA_rv 
TechnoloKJJ Engineering Center Santa Susana field Laboratory, October 1990, pgs. 1-2, 13, 23. 
='Internal correspondence from Lafflam, S.R. to Keller, J.H., Rockwell International, Reference: Environmental 
Week~v Activity Report, December I, 1987. 
3 Kalina Demolition Trucking Forms, July 2003- November 2003, HDMSP00039841 - HDMSP00040025. 
4 Correspondence from Mayes, R., Standard Industries, to The Boeing Company, Reference: Technical Proposal; 
Kalina Plan Demolition, May 8, 2003. 
5 Rockwell lnternational!Rocketdyne Division, Area IV Radiological Characterization Sun•ey, A4CM-ZR-OO/l, 
Rev. A, August 15, 1996. 
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Former Radiological Burial or Disposal Location: None found. 

October 2012 

Aet·ial Photographs: Building 4334 is first identified on a 1995 aerial photograph and is 
included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
aerial photograph analysis. Because multiple buildings are included in PA-L aerial photograph 
analysis for this area cannot be attributed to specific buildings. unless explicitly stated. In 1995. 
storage tanks. overhead pipes. open storage areas. a smokestack. and a probable stain are 
identified in PA-l. Building 4334 is not present on a 2005 aerial photograph. 1 

Radionuclides of Concern: The Kalina Complex \\as not a radiological facility and no 
radiological controls were required for its demolition or waste disposition.=' Radionuclides 
associated with potential migration from Systems for Nuclear A uxi I iary Power (SNAP) Building 
4019 include: americium-241 (Am-241 ). cesium-137 (Cs-137). plutonium isotopes (Pu-238. Pu-
239. Pu-240. Pu-241 ). strontium-90 (Sr-90). and natural and enriched uranium (U-234. lJ-235. 
U-238).1-1 All radionuclides of concern listed are included for analysis in the August 2009 Final 
Field Sampling Plan. Radiological Background Studv. Santa Susana Field l~ahomtorv. Table 
3.3 presents a summary of radiological contaminants of concern. 

Drainage Pathways: The Building 4005/4006 leach field was 480 linear feet and located south 
of Building 4334." The Kalina Complex site surface \\as described as a flat area with a slight 
slope to the south that provides for drainage.(' Aerial photographs fl-om 1957 to 2005 indicate 
that drainage tl·om PA-l followed I i 11 Street to the south and continued to impoundments in 
Areas Ill and IV. The Area IV impoundment is identified as IM-5 on aerial photograph analysis 
and as the I i 11 Street Drainage in this technical memorandum. The I ih Street Drainage is 
discussed later in this section. Aerial photographs from 1965 to 2005 also show drainage 
flowing south tl-om 20th Street and continuing into Area Ill impoundments.7 Because Building 
4334 is located near 20th Street. it is possible drainage from the building went south along 20th 
Street instead of I i 11 Street. The general slope of Area IV is in a southerly direction. Water 
runoff is directed to the retention reservoirs which arc part of the SSFL industrial effluent control 
system. Liquid enluent discharge tl·om the final retention pond into the Bell Canyon drainage 
occurs only after controlled effluent holdup and sampling.~ 1 It is possible that runoff from 

1 Kartman. A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV. Ventura Countv. 
Caliji;mia. Volume I & 2, U.S. Environmental Protection Agency. Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
c Alex. Gregory J. eta!., Kalina Complex Statement of Work and Building Demolition Assessment Checklist. May 
2003, p. 3. 
'Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura Countv. California. Volume] Methodoloh_rv, May 2005, p. 2-9. 
"Unknown Author. Lo~ Book, Building 401Y. 1120164 to 613165, January 20, 1964, HDMSPOO 1853462. 
5 lCF Kaiser Engineers. Current Conditions Report and Draft RCRA Facilitv lnvesti~ation Work Plan. Area IV 
Santa Susana Field Laboratory, Ventura Countv. California, Part /-Current Conditions Report. Volume 1. October 
1993, pgs.4-83,4-87. 
6 U.S. Department of Energy, Environmental Assessment Kalina Cvcle Demonstration Power Plan at the Enei),'Y 
Technology Engineering Center Santa Susana Field Laboratory, October 1990, p. 35. 
7 Kartman, A.S .• Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV, Ventura Countv. 
California, Volume 1 & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
8 Chapman, J. A., Radiological Survey o{Buildings TOJY and TOJ3; An Area Northwest ofT059. T0/9, TOJ3. and 
T012; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
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SNAP Building 4019 could potentially impact Building 4334. The SNAP building handled 
radioactive materials and generated radionuclidcs. which means there is a possibility of 
radiological contamination in the area of Building 4334. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water tlow or airborne release from SNAP Building 4019 and the Building 
4005/4006 leach field. and lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.5 provide a convenient reference f(x the following recommendations. 

Due to the lack of site i:westigation and potential radioactive material migration via surface 
water flow or airborne release from SNAP Building 4019 and the Building 4005/4006 leach 
field. there is a possibility that radionuclidc concentrations in soil will exceed the standard 
required by the December 20 I 0 Administrative Order on Consent. Therefore. additional 
characterization is recommended for the Building 4334 area. This includes the follmving 
Building 4334 areas: 

• Southern portion of site closest to former Building 4005/4006 leach field. If radioactive 
materials were released into the septic system. residual contamination may exist in the 
materials surrounding the former leach field. 

• Western portion of the Building 4334 footprint closest to 20th Street drainage. The 20th 
Street storm drain collects storm water from SNAP Building 40 19; consequently, residual 
contamination may exist in the materials surrounding the 20th Street drainage. 

• Former tank. pump. and secondary containment pits associated with Building 4334. 
Although Building 4334 was nrlt a radiological facility. areas containing former 
appurtenances should be sampled to ensure there was no cross contamination or 
migration from radiological facilities. 

• Drainage pathways associated with the Building 4334 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.5.2 Building 4335 Area 

Site Descrirtion: The Building 4335 area comprises Building 4335 and the land surrounding it 
east of 201 Street. Building 4335 was constructed in 1991 as part of the Kalina Cycle 
Demonstration Power Plant.2 Building 4335 was the Kalina Turbine Generator Building. It was 
located near Kalina Control Room and Oflice Building 4334, which is discussed earlier in this 

1 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
=' U.S. Department of Energy, Environmental Assessment Kalina Cycle Demonstration Power Plan at the Energy 
Technology Engineering Center Santa Susana Field Laboratory, October 1990, pgs. 1-2, 13, 23. 
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scction. 1 Together. Buildings 4334 and 4335 were known as the Kalina Complex. Figure 2.5.2a 
provides a current photograph. The research team was unable to find building-specilic 
drawing(s). The Kalina Complex was located southwest of Small Component Test Loop 
Buildings 4026 and 4226. These buildings are discussed elsewhere in this section. No as-built 
drawings were located for Building 4335. Plate I presents a summary of all identified features 
for this site. 

Building Features: Building 4335 was a 940-square-foot structure on a 36.000-squarc-f()ot site 
that also included Building 4334 and the associated tanks. piping. and pumps for the power 
plant.2 Building 4335 included a turbine generating structure and exhaust stack for the Kalina 
Complex. 1 Nine aboveground ammonia tanks and one lube oil tank were associated with the 
Kalina Complex. Secondary containment included at least three concrete pits.4 

Former Use(s): The Kalina Complex was developed by Kalina Technology. Ltd .. to 
demonstrate ne\\ technology lor converting heat to electricity more efliciently than conventional 
Rankine steam cycle power plants. It \\as a private venture between Rockwell International 
Corporation and Kalina Technology Ltd .. which later became Excrgy. Inc. The major unique 
features of the Kalina cycle power plant were the usc of an ammonia and water mixture to 
provide variability in the temperature boiling and condensing process. as well as the usc or a 
distillation/condensation subsystem installed between the turbine and condenser. The Kalina 
Complex was operated using waste heat from the sen and because of this was physically 
connected to various sen systems. '·6 

Information from Inteniewees: A number of former employees were interviewed about their 
experience at the SSFL. One remembered Building 4335. Excerpts from this interview are 
included below. 
Interviewee 195 started working in Area IV on the hill in 1968. The following excerpt was 
pulled from the interview. 

"/also ~t·orkcd at the Kalinaf(u..·i/ity. an ammonia turbo-gcneratorfctcility. ~t·here 
they used ammonia in a speciali:::ed eve/c. 7/zey took the excess heat out o( the 
SCT!'s heaters and ran it over to the Kalina facility thm a tw·hine to produce 
l . I .. 7 e ectnca power. 

1 Correspondence from Ludwig. B .. The Boeing Company. Environmental Protection, to flores, J .. Ventura County 
Air Pollution Control District. Reference: Kalina Complex Building\· 4334 and 4335 Area IV. Santa Susana Field 
Laboratory, dated May 5, 200:1. 
2 Correspondence from Ludwig. B .. The Boeing Company, Environmental Protection. to Flores. J., Ventura County 
Air Pollution Control District, Reference: Kalina Complex- Buildings 4334 and 4335 Area IV, Santa Susana Field 
Laboratory, dated May 5. 2003. 
3 Correspondence from Ludwig. B., The Boeing Company, Environmental Protection, to Flores, J., Ventura County 
Air Pollution Control District, Reference: Kalina Complex Buildings 4334 and 4335 Area IV, Santa Susana Field 
Laboratory. dated May 5. 2003. 
4 Technical Site lnjiJrmation. Energy Technology Engineering Center (ETEC), GEN-AT-0027. Revision B. Rockwell 
International Corporation, August 1993, pgs. b-42-b43, b46-b47. 
5 U.S. Department of Energy, Environmental Assessment Kalina Cvc!e Demonstration Power Plan at the Enerf..'V 
Technology Engineering Center Santa Susana Field Laboraton•, October 1990, pgs. 1-2, 13, 23. 
6 Internal correspondence from Lafflam, S.R. to Keller. J.H., Rockwell International, Reference: Environmental 
Weeklv Activi(v Report, December I, 1987. 
7 Interview No. 195 conducted by DOE in 20 I 0. 
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Radiological Incident Reports: None found. 

October 2012 

Current Usc: Demolished in mid- to latc-2003. 1 A demolition contractor estimated 300 tons of 
scrap metal and 1.200 yards of concrete and other material would be removed during the Kalina 
Complex demolition. Approximately. 600 yards of material would be required to grade the site 
to match natural contours.~ Based on available information. the dimensions of the excavation 
made during building demolition arc unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Releasc(s): 
Radiological surveys specific to Building 4335 were not conducted. The Building 4335 area ''as 
covered as part of the Rockwcii/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4335. Only areas 
showing elevated gamma activity in the walkabout survey were followed up \vith an ambient 
gamma survey. Walkabout data \Vas not reported in the characterization survey report. 
However. the walkabout survey results were reported to be consistent with ambient gamma 
survey measurements. The average gamma exposure rate f(x the developed areas of the Santa 
Susana Field Laboratory Area IV was 13.(J microrocntgcns per hour (11R/hr) with a maximum 
rate of 19.4 ~tR/hr. The average exposure rate for all of Area IV was 14.6 11R/hr with a 
maximum rate of 21.4 ~tR/hr. The local background exposure rate outside of Area IV was I 5.6 
~tR/hr with a maximum value of 20.5 11R/hr. According to the survey report. the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 11R/hr above the average background of the data set for release of 
land for radiologically unrestricted use. Ambient gamma regulatory limits were below these 
acceptable limits. 3 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Prior to the construction of Building 4335. in 1978. a stain was identified 
in what was to become the northeast portion of Building 4335. Building 4335 is first identified 
in a 1995 aerial photograph and is included in a processing area (PA) designated PA-l in the 
Environmental Protection Agency's aerial photograph analysis. Because multiple buildings are 
included in PA-l, aerial photograph analysis for this area cannot be attributed to specific 
buildings, unless explicitly stated. In 1995. storage tanks, overhead pipes. open storage areas. a 
smokestack, and a probable stain are identified in PA-l. Building 4335 is not present on a 2005 
aerial photograph.4 

1 Kalina Demolition Trucking Forms, July 2003- November 2003, HDMSP00039841 - HDMSP00040025. 
c Correspondence from Mayes, R .• Standard Industries, to The Boeing Company, Reference: Technical Proposal; 
Kalina Plan Demolition, May 8, 2003. 
3 Rockwell International/Rocketdyne Division, Area IV Radiological Characterization Survey, A4CM-ZR-OOI I, 
Rev. A, August 15, 1996. 
4 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory - Area IV. Ventura Countv. 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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Radionuclides of Concern: The Kalina Complex was not a radiological facility and no 
radiological controls were required for its demolition or waste disposition. 1 Radionuclidcs 
associated with potential migration ti·om SNAP Building 4019 include: americium-241 (Am-
241 ). cesium-137 (Cs-137). plutonium isotopes (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 
(Sr-90). and natural and enriched uranium (U-234. U-235. U-238).n All radionuclides of 
concern listedare included for analysis in the August 2009 Final field Sampling Plan. 
Radiological Background Study. Santa Susana Field Laboratory. Table 3.3 presents a summary 
of radiological contaminants of concern. 

Drainage Pathways: The Kalina Complex site surf~lCC was described as a flat area with a slight 
slope to the south that provides for drainagc. 1 Aerial photographs from 1957 to 2005 indicate 
that drainage from PA-l followed I i 11 Street to the south and continued to impoundments in 
Areas III and IV. The Area IV impoundment is identified as IM-5 on aerial photograph analysis 
and as the I i 11 Street Drainage in this technical memorandum. The I i 11 Street Drainage is 
discussed later in this section. Aerial photographs from 1965 to 2005 also show drainage 
!lowing south fl·om 20111 Street and continuing into Area Ill impoundments." Because Building 
4335 is located near 20th Street. it is possible drainage from the building went south along 20th 
Street instead of I i 11 Street. The general slope of Area IV is in a southerly direction. Water 
runoff is directed to the retention reservoirs \vhich arc part ofthe SSFL industrial e11luent control 
system. Liquid effluent discharge from the final retention pond into the Bell Canyon drainage 
occurs only after controlled cftluent holdup and sampling.6 7 It is possible that runoff ti-om 
SNAP Building 4019 could impact Building 4335. The SNAP building handled radioactive 
materials and generated radionuclides. which means there is a possibility of radiological 
contamination in the area of Building 4335. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release from SNAP Building 4019. a stain identified 
in aerial photographs. and lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and figure 2.5 provide a convenient reference for the following recommendations. 

Due to the lack of site investigation. potential radioactive material migration via surface water 
flow or airborne release tl·om SNAP Bui !ding 4019. and a stain identified in aerial photographs. 

1 Alex, Gregory J. et al.. Kalina Complex Statement of Work and Building Demolition Assessment Checklist, May 
2003, p. 3. 
= Sapere Consulting, Inc. and The Boeing Company, Historical 5"ite Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv. Calij(m1ia. Volume/ Methodolof-,_rv. May 2005, p. 2-9. 
1 

Unknown Author. Log Book. Building 4019. 1/20/64 to 6/3/65. January 20, 1964, HDMSPOO 1853462. 
4 U.S. Department of Energy. Em·ironmental Assessment Kalina Cvcle Demonstration Power Plan at the Energv 
Technology Engineering Center Santa Susana Field Laboratory, October 1990, p. 35. 
5 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratorv Area IV. Ventura Countv. 
Calij(Jrnia, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
6 Chapman, J. A .. Radiological Survev of Buildings T0/9 and TOJ3; An Area Northwest of T059. TOJ9, TOJ3, and 
T012; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Halfpdf. 
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there is a possibility that radionuclidc concentrations in soil will exceed the standard required by 
the December 20 l 0 Administrative Order on Consent. Thcrctl.1t-c. additional characterization is 
recommended for the Building 4335 area. This includes the following Building 4335 areas: 

• Western portion of the Building 4335 fl.x1tprint. closet to the 20th Street drainage. The 
20th Street storm drain collects storm vvatcr from SNAP Building 4019: consequently. 
residual contamination may exist in the materials surrounding the 20th Street drainage. 

• St~:in identified in aerial photograph located in northeast portion of the Building 4335 
f(i:-.tprint. An unknown stain could be a potential source of contamination. 

• Fe·' ''1Cr tank. pump. and secondary containmcm pits associated \vith Building 4335. 
Al!hough Building 4335 was not a radiological facility, areas containing former 
appurtenances should be sampled to ensure thct-e was no cross contamination or 
migration tl·om rae! iological fac i I itics. 

• I ):ainagc pathways associated with the Building 4335 area and outside Area IV as 
p:·oposcd by the field sampling plan. Residual contamination may exist in drainages 
Octtside of Area IV. 

2.6 Group 6 

The Group 6 index map is presented in Figure 2.6. Following Figure 2.6. the site photograph 
and layout drawings for each building area \Vithin HSA-5B Group 6 arc presented. HSA-5B 
Group (J includes eight building areas containing the Building 4354 Control Element Test 
Structun.::. the Building 4714 Power Pak Interconnecting Facility. the Building 4293 Time Clock 
4293, the Building 4310 Portable Change Room, Parking Lot 4502. the Building 4639 Office 
Trailer. Llectrical Substation 4704. and a Fuel Tank 4735. Group 6 contains the Building 
4005/4006 leach field. which is also discussed under Group 3. Note that Building 4310. the 
portable change room. was moved from an area ncar Systems f{x Nuclear Auxiliary Power 
(SNAP) Building 40 I 0 to support the Small Component Test Loop (SCTL). As a result. 
Building 4310 will be discussed as appropriate in Group I and Group 6 of this section. 

2.6.1 Building 4293 Area 

Site Description: The Building 4293 area includes Building 4293 and the land surrounding it. 
Building 4293 was built in approximately 1971 as a construction shack. Building 4293 was 
located south of SCTL Buildings 4026 and 4826 between I ih and 20th Streets. Figure 2.6.1 a 
provides a current photograph. The research team was unable to find building-specific 
drawing(s). SCTL Building 4226 was not constructed until after Building 4293 was demolished. 
Similarly, Building 4358, an SCTL chemical storage building, was not located cast of Building 
4293 until after Building 4293 was demolished.u These buildings are discussed elsewhere in 
this section. No as-built drawings were located for Building 4293. Plate I presents a summary 
of all identified features for this site. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. P-7. 
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Building Features: No information was located. 

Octob('r 2012 

Former Usc(s): Although designated as a construction/storage f~1cility. Building 4293 served as 
a time clock station. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Cun-cnt Usc: Demolished after June 1995.~ Based on available information. the dimensions of 
the excavation made during building demolition arc unknown. 

Pt·cvious Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Building 4293 were not conducted. This area was covered as 
part of Rockweii/Rocketdyne's 1994-1995 Area IV Radiological Characterization Survey. An 
ambient gamma and \\alkahout survey \\as conducted in the area of Building 4293. The average 
gamma exposure rate f()r the developed areas of the Santa Susana Field Laboratory Area IV \\as 
13.6 microrocntgens per hour ()lR/hr) with a maximum rate of 19.4 ~tR/hr. The average 
exposure rate f()r all of Area IV was 14.6 ~tR/hr with a maximum rate of 21.4 ~tR/hr. The local 
background exposure rate outside of Area IV was 15.6 ~tR/hr with a maximum value of 20.5 
~tR/hr. According to the survey report. the gamma radiation distribution of Area IV was 
statistically indistinguishable from the local background gamma radiation distribution. The U.S. 
Nuclear Regulatory Commission and the State of California specify a limit of 5 ~tR/hr above the 
average background of the data set for release of land for radiologically unrestricted usc. 
Ambient gamma regulatory limits were below these acceptable limits.' 

Radiological Usc Authorizations: None found. 

Former Burial Radiological or Disposal Location: None found. 

Aerial Photographs: Building 4293 is first identified on a 1980 aerial photograph. It is located 
southeast of an area identified as having a probable stain in 1978. Building 4293 is included in a 
processing area (PA) designated PA-l in the Environmental Protection Agency's aerial 
photograph analysis. Because multiple buildings are included in PA-L aerial photograph 
analysis for this area cannot be attributed to specific buildings, unless explicitly stated. Building 
4293 appears on a 1983 aerial photograph, but is not visible in a 1988 photograph. Aerial 
photographs from 1980 through 1995 denote possible storage tanks and overhead pipes in PA-l. 
Open storage areas are noted in PA-l in 1978 and 1980. In 1980 and 1983. a possible stain was 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment a/Area IV Sallta Susana Field 
Laboratory. Ventura County. Cali/ornia. Volume 2- Area IV Site Summaries, May 2005, p. P-7. 
c Kartman, A.S., Aerial Photographic Anazvsis o/ Sallla Susana Field Laboratory - Area IV. Ventura Countv. 
California. Volume I & 2, U:S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
1 Rockwell International, Rocketdyne Division, Area IV Radiological Characterization Sun•ey. A4CM-ZR-OOII. 
Re1·. A, August 15, 1996. 
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noted in PA-l. Building 4293 appears to be present in a 1995 aerial photograph. but not in a 
2005 aerial photograph. 1 ~ 

Radionuclides of Concern: The research team did not find evidence of radioactive material use 
in Building 4293. Radionuclides associated with potential migration from former SNAP 
Buildings 40 I 0 and 4012 include: antimony-125 (Sb-125). americium-241 (Am-241 ). cesium 
isotopes (Cs-134. Cs-13 7). cobalt-60 (Co-60). europium isotopes (Eu-152. Eu-154 ). isotopes of 
plutonium (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). and natural and enriched 
uranium isotopes (U-234. lJ-235. lJ-238).234 All radionuclides of concern listed arc included for 
analysis in the August 2009 Fin(t! Field Sampling Plan. Radiologicol Background Study, Santa 
Susana Field Lahomtorv. Table 3.3 presents a summary of radiological contaminants of 
concern. 

Drainage Pathways: Aerial photographs from 1957 to 2005 indicate that drainage Ji·om PA-l 
followed I i 11 Street to the south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street 
Drainage in this technical memorandum.' The I i 11 Street Drainage is discussed later in this 
section. The general sbpc of Area IV is in a sodtherly direction. Water runoff is directed to the 
retention reservoirs which are part of the SSFL industrial effluent control system. Liquid 
etlluent discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled effluent holdup and sampling.67 Because the general slope of Area IV is in a 
southerly direction. runo1T Ji·om SNAP Buildings 40 I 0 and 4012 could potentially impact 
Building 4293. The SNAP buildings handled radioacti\ c materials and generated radionuclides. 
which means there is a slight possibility of radiological contamination in the area of Building 
4293. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface \Vater 1low or airborne release from SNAP Buildings 40 I 0 and 4012 and 
limited site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.6 provide a convenient reference for the following recommendations. 

1 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV. Ventura Countv. 
California, Volume 1 & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratorv. Ventura County, California, Volume I -Methodology, May 2005, p. 2-9. 
1 Zwetzig, G.B., Survev of Fission- and Corrosion-Product Acti1·itv in Sodium- or NaK-Cooled Reactors, AI-AEC
MEM0-12790, Atomics International, a Division ofNorth American Rockwell Corporation, February 28, 1969, p. 
5. 
4 Unknown Author, Facility Information, Building 012, Unknown Date, HDMSPOO 18280 II. 
5 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV, Ventura Countv. 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
6 Chapman, J. A., Radiological Survev of Buildings TOJ9 and T013; An Area Northwest of T059, T019, T013, and 
T012; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-OOJO, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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Due to limited site investigation and potential radioactive material migration via surlace water 
flow or airborne release Jl·om SNAP Buildings 40 I 0 and 4012, there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended f(w the 
Building 4293 area. including drainage pathways associated with the Building 4293 area and 
outside Area IV as proposed by the field sampling plan. Residual contamination above 
agricultural PRCs may exist in drainages outside of Area IV. 

2.6.2 Building 4310 Area 

Site Description: The Building 4310 area comprises Building 4310 and the land surrounding it. 
Building 4310 was constructed in the early 1960s. It was a small. portable structure. Building 
4310 appears near Systems for Nuclear Auxiliary Power (SNAP) Experimental Reactor Building 
40 I 0 on a January 1967 industrial planning map. It appears near Small Component Test Loop 
(SCTL) Buildings 4826. and Control Element Test Structure 4354 on industrial planning maps 
from 1971 through 1973. 1 c Because Building 4310 changed locations. it is discussed as part of 
Group I and Group 6 building areas. Figure 2.6.2a provides a current photograph. The research 
team was unable to lind building-specific drawing(s). Buildings 40 I 0. 4026. 4226. 4228 and 
their associated structures are discussed elsewhere in this section. Building 4358 was not located 
west of Building 4310 until alter Building 4310 had been demolished. No as-built drawings 
were located for Building 4310. Plate I presents a summary of all identified features for this 
site. 

Building Features: A sanitary sewer map shows a sewer line that appears to be located south of 
Building 4310.3 

Former Use(s): Building 4310 was identified as a portable change room on industrial planning 
.j 

maps. 

Infot·mation from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Building 4310 \vas demolished between March 1973 and March 1975.5 As a 
portable structure, it is not clear how Building 4310 was demolished. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 
Radiological surveys specific to the final location of Building 4310 were not conducted. The 
Building 4310 area was covered as part of the Rockweii/Rocketdyne 1994-1995 Area IV 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Lahoratorv, Ventura Countv. Cali/(n7lia. Volume 2 Area IV Site Summaries, May 2005, p. P-9. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962--November 
1992. 
1 Technical Site !nfomwtion, Energy Technology Engineering Center (ETEC). GEN-AT-0027. Revision B, Rockwell 
International Corporation, August 1993, p. b-23. 
4 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
5 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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Radiological Characterization Survey. A walkabout gamma survey was conducted in the area of 
Building 4310. Only areas showing elevated gamma activity in the walkabout survey were 
followed up with an ambient gamma survey. Walkabout data was not reported in the 
characterization survey report. However. the walkabout survey results were reported to be 
consistent with ambient gamma survey measurements. The average gamma exposure rate for the 
developed areas ofthe Santa Susana field Laboratory Area IV was 13.6 microroentgens per hour 
(pR/hr) with a maximum rate of 19.4 ~tR/hr. The average exposure rate for all of Area IV was 
14.6 ~t!Vhr with a maximum rate of 21.4 ~tR/hr. The local background exposure rate outside of 
Area IV \\as 15.6 ~tR/hr with a maximum value of20.5 pR/hr. According to the survey report. 
the gamma radiation distribution of Area IV \Vas statistically indistinguishable fl·om the local 
backgrou:1d gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the 
State of California specify a limit of 5 11R/hr above the average background of the data set for 
release oi" land for radiologically unrestricted usc. Ambient gamma regulatory limits were below 
these acceptable I im its. 1 

Radiological Usc Authorizations: None found. 

Forme•· Hadiological Burial or Disposal Location: None found. 

Aerial Photographs: By 1972. Building 4310 \\as included in a processmg area (PA) 
designat:d PA-l in the Environmental Protection Agency's aerial photograph analysis. 
Because n1ultiplc buildings arc included in PA-l. aerial photograph analysis for this area cannot 
be attribe1tcd to specific buildings. unless explicitly stated. In 1972, possible storage tanks were 
noted in PA-l. Building 4310 is not present in 1978.2 

Radionuclidcs of Concern: The research team did not find evidence of radioactive material use 
in Building 4310. Radionuclides associated with potential migration from SNAP Buildings 40 I 0 
and 4012 include: antimony-125 (Sb-125). americium-241 (Am-241 ). cesium isotopes (Cs-134. 
Cs-137). cobalt-60 (Co-60). europium isotopes (Eu-152, Eu-154). isotopes of plutonium (Pu-
238. Pu-239, Pu-240, Pu-241 ). strontium-90 (Sr-90), and natural and enriched uranium isotopes 
(U-234. U-235. U-238).3 -u All radionuclidcs of concern listed arc included for analysis in the 
August 2009 Final Field Smnpling Plan, Radiological Background Study, Santa Susana Field 
Lahoratorv. Table 3.3 presents a summary of radiological contaminants of concern. 

Drainage Pathways: Aerial photographs from 1957 to 2005 indicate that drainage from PA-l 
followed 17111 Street to the south and continued to impoundments in Areas III and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street 

1 Rockwell lnternationai/Rocketdyne Division, Area IV Radiological Characterization Survey. A4CM-ZR-OOII. 
Rev. A, August 15. 1996. 
c Kartman, A.S., Aerial Photographic Analvsis ol Santa Susana Field Laborat01y - Area IV. Ventura Countv, 
California. l'olumc I & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 2010. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Lahoratmy, l'entura Countv. Calij'ornia, Volume 1 Methodology. May 2005, p. 2-9. 
4 Zwetzig, G.B., Survev of Fission- and Corrosion-Product Activity in Sodium- or NaK-Cooled Reactors, A/-AEC
MEM0-12790, Atomics International, a Division ofNorth American Rockwell Corporation. February 28, 1969. p. 
5. 
5 Unknown Author, Facilizy information, Building 012, Unknown Date, HDMSPOO 18280 II. 
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Drainage in this technical memorandum. 1 The I th Street Drainage is discussed later in this 
section. The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retention reservoirs which arc part of the SSFL industrial effluent control system. Liquid 
cflluent discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled ctlluent holdup and sampling.23 Because the general slope of Area IV is in a 
southerly direction. runofT Ji·om SNAP Buildings 40 I 0 and 4012 could potentially impact 
Building 4310. The SNAP buildings handled radioactive materials and generated radionuclides. 
which means there is a possibility ofradiological contamination in the area of Building 4310. 

Radiological Contamination Potential: Class 2 for 1971 Building 4310 area because building 
was relocated from a Class I area. potential radioactive material migration via surface water flow 
or airborne release from SNAP Buildings 40 I 0 and 4012. and limited site investigation had been 
conducted. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.6 provide a convenient reference f(Jr the following recommendations. 

Due to limited site investigation. possible residual radioactive contamination Ji·om being located 
in a Class I area. and potential radioactive material migration via surface water flow or airborne 
release fl·om SNAP Buildings 40 I 0 and 4012. there is a possibility that radionuclide 
concentrations in soil will exceed the standard required by the December 20 I 0 Administrative 
Order on Consent. Therefore. additional characterization is recommended f(Jr the 1971 Bui !ding 
4310 area. This includes the following Building 4310 areas: 

• Sanitary sewer located south of the site. If radiological materials were released into the 
sewer system. residual contamination may exist in the materials inside and surrounding 
the sewer lines. 

• Drainage pathways associated with the Building 4310 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.6.3 Building 4354 Area 

Site Description: The Building 4354 area comprises Building 4354 and the land surrounding it. 
Building 4354 is first identified on a 1962 industrial planning map and a 1962/63 aerial 
photograph. It is listed on industrial planning maps as a Control Element Test Structure. 
Building 4354 is located west of Sodium Laboratory Building 4006, east of Portable Change 
Room Building 4310, and south of Small Component Test Loop (SCTL) Buildings 4026, 4226, 

1 Kartman, A.S., Aerial Photof{raphic Analvsis ol Santa Susana Field Laboratory - Area IV. Ventura County, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Chapman. J. A., Radiological Survey ol Buildings TOJ9 and TOJJ; An Area Northwest of' T059, TOJ9, TOJJ, and 
TOJ2; And a Storage Yard West ol Buildings T626 and T038, CEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
3 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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and 482(,, 1 ~-' Figure 2.6.3a provides a current photograph. The research team vvas unable to find 
building-.;;pecilic drawing(s). Buildings 4026. 4226. 4310. 4358. 4714, and 4826 and their 
associatd structures are discussed elsewhere in this section. No as-built drawings have been 
located h•r Building 4354. Pbte I presents a summary of all identified features for this site. 

Building Features: Building 4354 was 800 square feet with a steel roof frame. and siding."' A 
sanitary St. \\ er map shows a sewer I ine that appears to be located at the south of Building 4354." 

Former C:>c(s): Building 4354 is identified as the Control Element Test Structure and \\as part 
of the SCTI.11 Building 4.154 was a non-radiological facility used to test the mechanical systems 
by which c•~ntrol rods \\ere mmcd in support ofthe Fast Breeder Reactor. 7 

Information from Interviewees: None to date. 

Radiolo~:,ical Incident Reports: None found. 

Curren~ Usc: Demolished in the mid-1980s.~ A 1992 industrial planning map identifies 
Buildin~' ..:.354 as foundation only.') A 2005 aerial photograph indicates the foundation was 

~li 

t-cmove,:. Based on available information. the dimensions of the excavation made during 
buildin~: demolition arc unkt~own. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 
Radiologi'-~al surveys specific to Building 4354 were not conducted. The Building 4354 area was 
covered <lS part of the Rockwcii/Rockctdyne 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4354. Only areas 
showing elevated gamma activity in the walkabout survey were followed up with an ambient 
gamma "urvey. Walkabout data was not reported in the characterization survey report. 
However. the walkabout survey results were reported to be consistent with ambient gamma 

1 Sapcre Consulting. Inc. and The Boeing Company. Historical Site As1cssment ofArca IV Santa Smana Field 
Laboratorv. J 'cntura County, Ca!ifin"l1ia. Volwnc2 A rca IV Site Summaries. May 2005, p. P-15. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962- November 
1992. 
1 Kartman, A.S .. Aerial Photographic Analvsis of Santa Susana Field Lahoratorv Area IV. Ventura County, 
Califomia, Volume 1 & 2, U.S. Environmental Protection Agency, OtTice of Research and Development. 
Environmental Sciences Division. March 20 I 0. 
~ Sapere Consu!ting, Inc. and The Boeing Company. Historical Site Assessment ofArca IV Santa Susana Field 
Lahoratory, Ventura Countv. Calijim1ia, Volumc2 Area IV Site Summaries, May 2005, p. P-15. 
5 Technical Site Information. Encrgv Technology Engineering Center (ETEC). CEN-AT-0027, Revision B. Rockwell 
International Corporation, August 1993. p. b-23. 
6 DE-AC03-98SF21530, Environmental Restoration and Remediation of' the f(wmer Enetgv TcclmoloA_n.' 
Engineering Center, Contract Awarded to Boeing North American, Inc., Rocketdyne Propulsion & Power, 
December 31, 1998, Attachment I, Appendix 2, p. I. 
7 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea JV Santa Susana Field 
Laboratory. Ventura County. California, Volume2 Area IV Site Summaries, May 2005, p. P-15. 
8 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArca IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume2 Area IV Site Summaries, May 2005, p. P-15. 
9 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962--November 
1992. 
1° Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory - Area IV. Ventura Countv. 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
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survey measurements. The average gamma exposure rate t(w the developed areas of the Santa 
Susana Field Laboratory Area IV was 13.6 microroentgens per hour (pR/hr) with a maximum 
rate of 19.4 ~tR/hr. The average exposure rate for all of Area IV \\as 14.6 ~tR/hr \Vith a 
maximum rate of 21.4 pR/hr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr with a maximum value of 20.5 ~tR/hr. According to the survey report the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
Calit(mlia specify a limit of 5 pR/hr above the average background of the data set for release of 
land for radiologically unrestricted usc. Ambient gamma regulatory limits were below these 
acceptable limits. 1 

. 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4354 is first identiJied in a 1962/63 aerial photograph and is 
included in a processing area (PA) designated PA-l in the Environmental Protection Agency's 
aerial photograph analysis. Because multiple buildings arc included in PA-l. aerial photograph 
analysis for this area cannot be attributed to speciJic buildings, unless explicitly stated. A 
1962/63 aerial photograph identifies overhead pipes and ground scarring in PA-l. Aerial 
photographs fi·om 1965 through 1995 denote possible storage tanks and overhead pipes in P A-1. 
Open storage areas arc noted in PA-l in 1978. 1980. and 1995. In 1967 and 1978. a stain was 
identified in PA-l. A possible stain \\as noted in 1980 and 1983 and a probable stain was 
identified in PA-l in 1995. By 1998. all ofthc previously identified features in PA-l were no 
longer present. In 2005. not even the fi..1undation of Building 4354 is visible in PA-I.c 

Radio nuclides of Concern: The research team did not find evidence of radioactive material usc 
in Building 4354. Radionuclides associated with potential migration from Building 4006 
include: cesium-137 (Cs-137). manganese-54 (Mn-54), tritiated titanium (1-1-3). natural and 
enriched uranium (U-234. U-235. U-238). and uranium oxide (U02).

3 Radionuclidcs associated 
with potential migration from Systems for Nuclear Auxiliary Power (SNAP) Buildings 40 I 0 and 
4012 include: antimony-125 (Sb-125). americium-241 (Am-241). Cs-134. Cs-137. cobalt-60 
(Co-60). europium isotopes (Eu-152. Eu-154 ), isotopes of plutonium (Pu-238, Pu-239. Pu-240. 
Pu-241 ). strontium-90 (Sr-90), 1-1-3, U-234. U-235. and U-238.4

·"
6 All radionuclides of concern 

listed, with the exception of Mn-54, arc included for analysis in the August 2009 Final Field 
Sampling Plan. Radiological Background Study, Santa Susana Field Laboratmy. Mn-54 has 

1 Rockwell lnternational/Rocketdyne Division, Area IV Radiological Characterization Survev. A4CM-ZR-OO/ 1. 
Re1·. A, August 15, 1996. 
2 Kartman, A.S .. Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV. Ventura Countv. 
Calijcm1ia. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
3 Cabrera Services, Final Radiological Final Status Surl'ey ofBuilding 4006, June 2008, pgs. vi, 8-9. 38. 
~ Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea 1V Santa Susana Field 
Lahorato1y. Ventura County. California. Volume 1 Methodology, May 2005, p. 2-9. 
5 Zwetzig, G.B., Surl'ev of Fission- and Corrosion-Product Actil'ity in Sodium- or NaK-Coolcd Reactors. AI-AEC
MEM0-12790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, p. 
5. 
6 Unknown Author, Facility Information. Building 012, Unknown Date, HDMSPOO 18280 II. 
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half-life of less than one year and thus does not meet the criteria for analysis. Table 3.3 presents 
a summary of radiological contaminants of concern. 

Drainage Pathways: Aerial photographs fl·om 1957 to 2005 indicate that drainage ti·om PA-l 
followed I i 11 Street to the south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street 
Drainage in this technical memorandum. 1 The I i 11 Street Drainage is discussed later in this 
section. The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retention reservoirs which arc part of the SSFL industrial enlucnt control system. Liquid 
eftluent discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled etlluent holdup and sampling. 23 Because the general slope of Area IV is in a 
southerly direction. runoff from SNAP Buildings 40 I 0 and 4012 could potentially impact 
Building 4354. The SNAP buildings handled radioactive materials and generated radionuclides. 
which means there is a possibility of radiological contamination in the area of Building 4354. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water tlow or airborne release ti·om Buildings 4006. 40 I 0 and 4012. and 
limited site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.6 provide a convenient reference for the following recommendations. 

Due to limited site investigation and potential radioactive material migration via surface water 
flow or airborne release from Buildings 4006. 40 I 0. and 4012, there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Theref()re. additional characterization is recommended for the 
Building 4354 area. This includes the follmving Building 4354 areas: 

• Sanitary sewer located south of the Building 4354 f()otprint. If radiological materials 
were released into the sewer system. residual contamination may exist in the materials 
inside and surrounding the sewer lines. 

• Drainage pathways associated with the Building 4354 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

1 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory Area IV. Ventura County. 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
1 Chapman, J. A., Radiological Survey of Buildings TOI9 and T013; An Area Northwest of T059, T019, T013, and 
T012; And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
3 Map located at: http://www.dtsc-sstl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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2.6.4 Parking Lot 4502 Area 

October 2012 
--------------------~ 

Site Description: The Parking Lot 4502 area comprised Parking Lot 4502. Time Clock 4806. 
Guard Shack 4657. and the land surrounding these buildings. Aerial photographs indicate that 
grading f(x the northern portion of Parking Lot 4502 occurred in 1959. This area is visible as a 
parking lot in a 1962/63 aerial photograph. By 1965. the southern portion of the parking lot is 
completed. Parking Lot 4502 runs along F Street and 20th Strcct. 1 The site served as a parking 
lot for Building 4006 and the surrounding area.=' It \\as serviced by Time Clock 4806 and Guard 
Shack 4657.' Parking Lot 4502 is located south of Kalina Building 4334 and includes Industrial 
Engineering Office Trailer Building 4639. Both of these buildings arc discussed elsewhere in 
this section. I· igurcs 2.6.4a through 2.6.4b provide a current photograph and the best avai !able 
building-specific drawing(s) that the research team could find. Figure 2.6.4b is an as-built power 
and lighting plan for Parking Lot 4502 and Time Clock Building 4806. Plate ·I presents a 
summary oLd! identified features for this site. 

Building Features: The Ruilding 4005/4006 leach field \\as located in the nortlmcst end of 
Parking Lot 4502. It was removed in 200 I. The leach field (identified as AI-Z8) was 480 linear 
feet and located in Parking Lot 4502. approximately 150 feet northeast of Building 4062. 
Although Building 4005 handled depleted and enriched uranium for 9 months in 1966-1967. it is 
not likely to have impacted the Building 4005/4006 leach field as the leach field was 
disconnected and abandoned in 1960-1961 \vhen the sewer treatment plant \vas constructed."'" A 
sanitary sewer map shows a sewer line located parallel to 20th Street and west of Parking Lot 
4502.(' 

Former Use(s): Parking Lot 4502 served as a parking lot for Building 4006.7 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

1 Kartman. A.S.. Aerial Photographic Analvsis of' Santa Susana Field LaboratmT Area IV. Ventura Count\', 
Calilornia. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Lahoratmy. Ventura Countv, California. Volume 2 Area IV Site Summaries. May 2005, pgs. P-49. Site Summary 
Group P Figure. 
~ ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facilitv lnFestigation Work Plan. Area IV 
Santa Susana Field Lahoratorv, Ventura Countv. Ca/ifi:Jrnia, Part /-Current Conditions Report. Volume I. October 
1993, p. 4-87. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Cow1ty. Calif'ornia, Volume 2 --Area IV Site Summaries, May 2005, p. P-49. 
6 Technical Site lnlomzation. Energy Technology Engineering Center (ETEC). CEN-AT-0027, Rel·ision B, Rockwell 
International Corporation, August 1993, pgs. b-23. 
7 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv. California. Volume 2 Area IV Site Summaries, May 2005, p. P-49. 
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Current Use: ;\ 1995 aerial photograph indicates the southern portion of Parking Lot 4502 had 
been removed. By 2005. the entire parking Lot 4502 was re-vegetatcd. 1 Based on avai !able 
information. the dimensions of the excavation made during demolition are unknown. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 
Radiological surveys specific to Parking Lot 4502 were not conducted. The Parking Lot 4502 
area was covered as part of the Rockweii/Rockctdyne 1994-1995 Area IV Radiological 
Characterization Survey. A walkabout gamma survey was conducted in the Parking l.ot 4502 
area. Only areas showing elevated gamma activity in th~ walkabout survey \\ere follmvcd up 
with an ambient gamma survey. Walkabout data was not reported in the characterization survey 
report. However. the walkabout survey results were reported to be consistent with ambient 
gamma survey measurements. The average gamma exposure rate for the developed areas of the 
Santa Susana Field Laboratory Area IV was 13.6 microroentgens per hour (flR/hr) with a 
maximum rate of 19.4 ~tiVhr. The average exposure rate for all of Area IV was 14.6 11R/hr with 
a maximum rate of21.4 ~tR/hr. The local background exposure rate outside of Area IV \\as 15.6 
11R/hr with a maximum value of 20.5 11R/hr. According to the survey report. the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specifY a limit of 5 11R/hr above the average background of the data set for release of 
land for radiologically unrestricted usc. Ambient gamma regulatory limits were below these 
acceptable limits. 2 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: A 1959 aerial photograph shows a graded area that was to become the 
northern portion of Parking Lot 4502. By 1962/63 the northern portion of the parking lot was 
constructed. and in 1965 the southern portion of the parking lot had been completed. In 1978. 
1980, and 1983. a pipeline is shown terminating at the eastern edge of Parking Lot 4502. This 
pipeline originates from Fuel Tank 4735. In 1988, instead ofterminating at one point along the 
eastern edge of the parking lot, the pipeline continues north along the eastern edge ofthe parking 
lot terminating near the northern point of the parking lot. Also noted in 1988 is possible 
saturated material running along the northwest side of the parking lot. In 1995, two pipelines 
originating from Fuel Tank 4735 run west to Parking Lot 4502. One pipeline terminates at the 
eastern edge of the parking lot and one pipeline continues north along the eastern edge of the 
parking lot. The southern portion of the parking lot appears to be demolished. By 2005 the 
entire parking lot is demolished and re-vegetated.3 

1 Kartman, A.S., Aerial Photographic Ana(vsis of Santa Susana Field Laboratory Area JV, Ventura Countv, 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
c Rockwell lnternational/Rocketdyne Division, Area JV Radiological Characterization Sun-ev, A4CM-ZR-OUJJ, 
Rev. A, August 15, 1996. 
1 Kartman, A.S., Aerial Photographic Anazvsis of Santa Susana Field Laboratory -- Area JV, Ventura Countv, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
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Radionuclides of Concern: The research team did not find evidence of radioactive material use 
at Parking Lot 4502. Radionuclides associated with potential migration from Systems for 
Nuclear Auxiliary Power (SNAP) Building 4019 include: americium-241 (Am-241 ). cesium-137 
(Cs-137). plutonium isotopes (Pu-238. Pu-239. Pu-240. Pu-241 ). strontium-90 (Sr-90). and 
natural and enriched uranium (LJ-234. U-235. U-238). 12 All radionuclides of concern listed are 
included for analysis in the August 2009 Final Field Sampling Plan, Radiologiml Background 
Study, Santa Susana Field Lahoratorv. Table 3.3 presents a summary of radiological 
contaminants of concern. 

Drainage Pathways: The Building 4005/4006 leach field was located in the northwest end of 
Parking Lot 4502. It was removed in 200 l.u A storm drainage culvert runs parallel to 20th 
Street and west of Parking Lot 4502.' Aerial photographs fhm1 1965 to 2005 show drainage 

from 20th Street continuing south into Area III impoundments.6 The general slope of Area IV is 
in a southerly direction. Water runoff is directed to the retention reservoirs which arc part of the 
SSFL industrial effluent control system. Liquid effluent discharge from the final retention pond 
into the Bell Canyon drainage occurs only after controlled effluent holdup and sampling. 78 

Because the general slope of Area IV is in a southerly direction and Parking Lot 4502 is located 
along 20th Street. drainage from the parking lot may have traveled south along 20th Street. It is 
also possible that runoff tl·om SNAP Building 4019 could potentially impact Parking Lot 4502. 
The building handled radioactive materials and generated radionuclides. This presents a 
possibility of radiological contamination in the area of Parking Lot 4502. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release from SNAP Building 4019. and lack of site 
investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.6 provide a convenient reference for the following recommendations. 

Due to the lack of site investigation and potential radioactive material migration via surface 
water t1ow or airborne release fi·om SNAP Building 4019, there is a possibility that radionuclide 
concentrations in soil will exceed the standard required by the December 20 I 0 Administrative 

1 Sapcre Consulting. Inc. and The Boeing Company. Historical Site Assessment of"Area IV Santa Susana Field 
Laboraton:. Ventura County, California, Volume] Methodology, May 2005, p. 2-9. 
c Unknown Author, Log Book, Building 4019, 1120164 to 613165, January 20, 1964. HDMSPOO 1853462. 
1 ICF Kaiser Engineers, Current Conditions Report and Drafi RCRA Facilitv lm·estigation Work Plan, Area JV 
Santa Susana Field Lahoratorv. Ventura Coun()•. CalijiJrnia, Part 1 -Current Conditions Report. Volume 1, October 
1993, pgs. 4-83, 4-87. 

4 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of"Area JV Santa Susana Field 
Laboratory, Ventura County, Calijim1ia. Volume 2 Area IV Site Summaries, May 2005. p. P-49. 
5 Technic;/ Site lnformatio;l, Energy Technology Engineering Center (ETEC), CEN-AT-0027, Rerision B, Rockwell 
International Corporation. August 1993, p. b-25. 
6 Kartman, A.S .. Aerial Photographic Analysis ol Santa Susana Field Laboratory Area JV, Ventura County, 
California, Volume I & 2. U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
7 Chapman, J. A., Radiological Sun•e_y ol Buildings TOJ9 and TOJ3; An Area Northwest of T059, TOJ9, TOJ 3, and 
TOJ 2; And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
8 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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Order on Consent. Therefore. additional characterization is recommended for the Parking Lot 
4502 area. This includes the ft)llowing Parking Lot 4502 areas: 

• Former Building 4005/4006 leach field located at northwest end of the Parking Lot 4502 
ft)Otprint. If radioactive materials were released into the septic system. residual 
contamination may exist in the materials surrounding the former leach field. 

• Western portion of the Parking Lot 4502 footprint. closet to the 20th Street drainage. The 
20th Street storm drain collects storm water fi·om SNAP Building 40 19; consequently. 
residual contamination may exist in the materials surrounding the 201h Street drainage. 

• Northern portion of the Parking Lot 4502 footprint where possible saturated material \\as 
identified in aerial photographs. If this saturated material contained any radioactive 
materials. residual contamination may exist in this area. 

• Northeastern perimeter of the Parking Lot 4502 fc1otprint \\here pipeline from Fuel Tank 
4735 is noted in aerial photographs. Although the pipeline contained fuel. it could have 
provided drainage pathways or low lying areas that would collect migrating radiological 
contamination. 

• Drainage pathways associated with the Parking Lot 4502 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.6.5 Building 4639 Area 

Site Description: The Building 4639 Area comprises Building 4639 and the land surrounding it. 
Building 4639 was listed in the margin of a March 1962 industrial planning map as an Industrial 
Engineering Officer Trailer Complex. A July 1964 industrial planning map depicts Building 
4639 as a structure located at the south end of Parking Lot 4502. near the intersection ofF and 
20th Streets. Figure 2.6.5a provides a current photograph. The research team was unable to find 
building-specific drawing(s). The building was not identified on any other industrial planning 
maps. 1 No as-built drawings were located for Building 4639. Plate I presents a summary of all 
identified features for this site. 

Building Features: No information was located. 

Former Use(s): Building 4639 was identified as an Industrial Engineering Officer Trailer 
Complex.2 A 2005 historical site assessment states that Building 4639 was likely planned. but 
never constructed. 3 

Information from Interviewees: None to date. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv, California, Volume 2 -Area IV Site Summaries, May 2005, p. Not Built-7. 
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Radiological Incident Reports: None found. 

Current Usc: Demolished. 1 

October 2012 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Building 4639 \vere not conducted. The Building 4639 area was 
covered as part of the Rockweii/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. ;\ walkabout gamma survey was conducted in the area of Building 4639. Only areas 
showing elevated gamma activity in the \valkabout survey were followed up vvith an ambient 
gamma survey. Walkabout data was not reported in the characterization survey report. 
However. the walkabout survey results \\ere reported to be consistent with ambient gamma 
survey measurements. The average gamma exposure rate for the developed areas or the Santa 
Susana Field Laboratory !\rea IV was 13.6 microroentgens per hour (flR/hr) with a maximum 
rate of 19.4 ~tR/hr. The average exposure rate for all of Area IV was 14.6 ~tR/hr with a 
maximum rate or 21.4 ~tR/hr. The local background exposure rate outside of Area IV \\as 15.6 
~tR/hr with a maximum value of 20.5 ~tR/hr. According to the survey report. the gamma 
radiation distribution of !\rea IV \Vas statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 flR/hr above the average background of the data set for release of 
land for radiologically unrestricted usc. Ambient gamma regulatory limits were below these 
acceptable limits.~ 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4639 appears to be identified on a January 7. 1963 aerial 
photograph. but has not been identified on any other aerial photographs.34 

Radionuclidcs of Conccm: The research team did not find evidence of radioactive material use 
in Building 4639. Radionuclides associated with potential migration from Building 40 II 
include: americium-241 (Am-241 ), cesium-13 7 (Cs-13 7). cobalt-60 (Co-60). europium isotopes 
(Eu-152. Eu-154 ). iridium-192 (lr-192), lead-21 0 (Pb-21 0), plutonium isotopes (Pu-238. Pu-239. 
Pu-240, Pu-241 ), potassium-40 (K-40), radium-226 (Ra-226), strontium-90 (Sr-90), tantalum-
182 (Ta-182). technetium-99 (Tc-99). thorium isotopes (Th-230, Th-232). tritium (11-3), and 
uranium isotopes (U-234, U-235, U-238).51 All radionuclides of concern listed. with the 

1 Kartman, A.S .. Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV, Ventura County. 
California, Volume 1 & 2. U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
c Rockwell lnternational/Rocketdyne Division. Area IV Radiological Characterization Sun·cv. A4CM-ZR-OOII, 
Rev. A. August 15, 1996. 
1 Santa Susana Area IV Aerial Photograph, January 7, I963. University of California Santa Barbara, accessed at 
http://www.dtsc-ssfl.com/files/lib aerial photos/aerial photos/1963 January07.pdf. 
4 Kartman. A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory · Area IV, Ventura Countv. 
California. Volume I & 2. U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 2010. 
5 Rockwell International. Rocketdyne Division, Application for Renewal, State of California Broad Scope "A" 
Radioactive Materials License #0015-70. RIIRD-93-I60, Exhibit 10: Inventory of Radioactive Sources, Revised 
August 7, 1995, p. 6. 
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exception of lr-192 and Ta-182. arc included for analysis in the August 2009 Final Field 
Sampling Plan, Radiological Background Stu(~v. Santa Susana Field Lahoratory. lr-192 and Ta-
182 have half· lives of less than one year and thus do not meet the criteria for analysis. Table 3.3 
presents a summary of radiological contaminants of concern. 

Drainage Pathways: A short storm drainage culvert runs west from the intersection ofF Street 
and 20th Street to the storm drainage culvert that parallels the west side of 20th Street.:' Aerial 
photographs from 1965 to 2005 identify a drainage pathway that flows south from 20th Street to 

impoundments in Area 111.3 The general slope of Area IV is in a southerly direction. Water 
runoff is directed to the retention reservoirs which arc part of the SSFL industrial effluent control 
system. Liquid eflluent discharge fl·om the final retention pond into the Bell Canyon drainage 
occurs only after controlled ertlucnt holdup and sampling .. u 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release from Building 40 II. and lack of site 
investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.6 provide a convenient reference for the following recommendations. 

Due to lack of site investigation and potential radioactive material migration via surface water 
flow or airborne release fl·om Building 4011. there is a possibility that radionuclide 
concentrations in soil will exceed the standard required by the December 20 I 0 Administrative 
Order on Consent. Therefore, additional characterization is recommended for the Building 4639 
area. including the drainage pathways associated with the Building 4639 area and outside Area 
IV as proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.6.6 Building 4704 Area 

Site Description: The Building 4704 area comprises Building 4704 and the land surrounding it. 
Building 4704 was constructed prior to March 1962 as an Electrical Substation for Edison 
Power. The structure was located along I i 11 Street, ncar the intersection with F Street. Building 
4 704 is located north of Sodium Storage Building 4007 and south of Uranium Carbide Fuel Pilot 
Plan Building 4005.6 Figures 2.6.6a through 2.6.6b provide a current photograph and the best 

t Internal Correspondence from Bresson. J.F. to Heine, W.F., NOI1h American Rockwell Corporation, Reference: 
Inspection of Santa Susana Radiographic Installation, April 18, 1969. 
2 Technical Site Information, Energy Technology Engineering Center (ETEC). GEN-AT-0027, Ret·ision B, Rockwell 
International Corporation, August 1993. p. b-25. 
3 Kartman, A.S., Aerial Photographic Ana~vsis ol Santa Susana Field Laboratory Area IV. Ventura Countv, 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
4 Chapman, J. A., Radiological Survey of Buildings TOJ9 and T013; An Area Northwest of T059, T019, TOJ3, and 
TOJ2; And a Storage Yard West of' Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
5 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
6 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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avai !able build ing-spcc i fie drawing( s) that the research team could find. Power Pak 
Interconnecting Facility Building 4714 is discussed elsewhere in this section. Buildings cast of 
I i 11 Street are discussed in the Subarea HSA-5A TM. Plate I presents a summary of all 
identified features for this site. 

Building Features: Figure 2.6.6b presents a single-line diagram of the Building 4704 
substation. 

Former Use(s): Building 4704 was identified as an Electrical Substation for Edison P(mer. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Building 4704 was scheduled f(Jr demolition in 2004. but it is still standing.=' 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys speci1ic to Building 4704 were not conducted. The Building 4704 area was 
covered as part of the Rockweii/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4704. Only areas 
showing elevated gamma activity in the walkabout survey were followed up with an ambient 
gamma survey. Walkabout data was not reported in the characterization survey report. 
However, the walkabout survey results \\ere reported to be consistent with ambient gamma 
survey measurements. The average gamma exposure rate for the developed areas of the Santa 
Susana Field Laboratory Area IV was 13.6 microroentgens per hour (flR/hr) with a maximum 
rate of 19.4 11R/hr. The average exposure rate for all of Area IV was 14.6 11R/hr with a 
maximum rate of 21.4 ~tR/hr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr with a maximum value of 20.5 ~t!Vhr. According to the survey report. the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 11R/hr above the average background of the data set for release of 
land for radiologically unrestricted use. Ambient gamma regulatory limits were beiO\v these 
acceptable limits.3 

Radiological Usc Authorizations: None found. 

Fom1er Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4 704 is identified on a 1959 aerial photograph. In 1978, a large 
stained area is noted north of Building 4704 and a pipeline is identified originating from Fuel 
Tank 4735, discussed later in this section. and terminating along I i" Street at Building 4704. In 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Sapcrc Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv, Ventura Countv. California, Volume 2 Area IV Site Summaries, May 2005, p. 0-19. 
3 Rockwell lnternationai/Rocketdyne Division, Area IV Radiological Characterization Sun•ev. A4CM-ZR-OOII, 
Re1·. A, August 15, 1996. 
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1983 and 1988, this pipeline is shown extending further northwest along I i 11 Street. Building 
4704 is still present on a 2005 aerial photograph. 1 

Radionuclidcs of Concern: The research team did not find evidence of radioactive material use 
in Building 4704. Radionuclides associated with potential migration from Building 4005 include 
natural and enriched uranium (U-234, U-235, U-238).2 Radionuclides associated with potential 
migration tl·om Building 4006 include: cesium-137 (Cs-137), manganese-54 (Mn-54), tritiated 
titanium (11-3), U-234, U-n5, U-238. and uranium oxide (LJ0~). 3 Radionuclidcs associated with 
potential migration from Systems f(x Nuclear Auxiliary Power (SNAP) Buildings 40 I 0, 4012, 
and 4024 include: antimony-125 (Sb-125), amcricium-241 (Am-241 ). Cs-134. Cs-137. cobalt-60 
(Co-60). uiropium isotopes (Eu-152. Eu-154). isotopes of plutonium (Pu-238, Pu-239. Pu-240. 
Pu-241 ). strontium-90 (Sr-90). H-3. U-234. U-235, and l i-238. 4 "·~> All radionuclides of concern 
listed. \\ith the exception ol· Mn-54. are included for analysis in the August 2009 Final Field 
Samplinr: Plan, Radiologicul Background Stud\', Santo S!!sana Field Lahoratorv. Mn-54 has a 
half-life of less than one year and thus docs not meet the criteria for analysis. Table 3.3 presents 
a sumnury of radiological contaminants of concern. 

Draina;,;;e Pathways: A lined drainage channel is located along the northeast side of Building 
4704 anc: runs southeast along I i 11 Street. IX Aerial photographs from 1957 to 2005 indicate that 
drainage fi·om PA-l t(,)llom:d 17th Street to the south and continued to impoundments in Areas 
Ill and IV. The Area IV impoundment is identified as IM-5 on aerial photograph analysis and as 
the It' Street Drainage in thi:, technical mcmorandum.9 The I i 11 Street Drainage is discussed 
later in this section. The general slope of Area IV is in a southerly direction. Water runoff is 
directed to the retention reservoirs which arc part of the SSFL industrial effluent control system. 
Liquid effluent discharge from the final retention pond into the Bell Canyon drainage occurs 
only after controlled effluent holdup and sampling. 1011 Because the general slope of Area IV is 
in a southerly direction and drainage follows I i 11 Street along the east side of Building 4704. 
runotT frnm Buildings 4005. 4006, 40 I 0. 4012. and 4024 could potentially impact Building 4704. 

1 Kartman. A.S .. Aerial Photographic Analrsis o/ Santa Susana Field Lahorato!T Area IV. Ventura Countv. 
California. l'olume I & 2. U.S. Environmental Protection Agency. Office of Research and Development 
Environmental Sciences Division. March 20 I 0. 
2 Sapere Con,,ulting, Inc. and The Boeing Company, 1/istorical Site Assessment ofArca IV Santa Susana Field 
l,aboratorv. l"cntura Count\·, Calij(JI"nia. Volume 1 -Afetlwdologr. f\lay 2005, p. 2-11. 
1 Cabrera Services. Final RadicJ/ogical Final Status Sun·ev o/ Building 4006, June 2008. pgs. vi, 8-9. 38. 
4 Sapere Cons1dting. Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Lahoratorv. l"entura County. Ca/ij(;rnia. Volume I Methodologv. May 2005, p. 2-9. 
5 Zwetzig, G.IL Survev ojFission- and Corrosion-Product Acti1·ity in Sodium- or NaK-Coolcd Reactors. A1-AEC
MEM0-1279{J. Atomics International, a Division ofNorth American Rockwell Corporation, February 28, 1969, p. 
5. 
(,Unknown Author. Faeilitv 1nfimnation, Building 012, Unknown Date, HDMSPOOI828011. 
7 Technical Site 1nfomwtion. Encrgv Technology Engineering Center (ETEC), GEN-A T-0027. Revision B, Rockwell 
International Corporation, August 1993. p. b-25. 
8 Map located at: http://dtsc-sstl.com/files/maps/SSFL %20-%20Westcrn%20Half.pdf. 
9 Kartman, A.S., Aerial Photographic Analvsis o/ Santa Susana Field Laboratory - Area IV. Ventura County. 
California, I 'olume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
1° Chapman, J. A., Radiological Sun•ev of" Buildings TOJ9 and T013; An Area Northwest o/ T059, T019. T013, and 
T012; And a Storage Yard West o/ Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
11 Map located at: http://www.dtsc-sstl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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i\11 of these buildings handled radioactive materials. which means there 1s a possibility of 
radiological contamination in the area of Building 4 704. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface\\ ater tlow or airborne release from Buildings 4005. 4006. 40 I 0. 4012. and 
4024. and lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.6 provide a convenient reference f(x the following recommendations. 

Due to lack of site investigation and potential radioactive material migration via surface water 
flow or airborne release from Buildings 4005. 4006. 40 I 0. 4012. and 4024. there is a possibility 
that radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent Therefore. additional characterization is recommended for the 
Building 4704 area. This includes the following Building 4704 areas: 

• East side of Building 4704 along the I i 11 Street drainage where radioactive material may 
have drained fi·om radioactive facilities to the north. Residual contamination mav exist 
along the I i 11 Street drainage cast of Building 4 704. • 

• Drainage pathways associated with the Building 4704 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.6.7 Building 4714 Area 

Site Description: The Building 4714 area comprises Building 4714 and the land surrounding it. 
Building 4 714was identified on a November 1992 industrial planning map as the Power Pak 
Interconnecting Facility. Earlier industrial planning maps identify a Building 4714 used as a 
research and development shop associated with the Sodium Reactor Experiment complex. It is 
thought that the 4 714 designation was used for two separate buildings. as opposed to one 
building that moved. Building 4 714 was located west of Cooling Tower 4616 and south of 
Control Element Test Building 4354. 12 Figure 2.6.7a provides a current photograph. The 
research team was unable to find building-specific drawing(s). No as-built drawings were 
located for Building 4714. Plate I presents a summary of all identified features tor this site. 

Building Features: No information was located. 

Former Use(s): Building 4714 was identified on a November 1992 industrial planning map as 
the Power Pak Interconnecting Facility.3 The ""other" Building 4 714. used tor research and 
development at the SRE complex will be discussed in the HSA-6 TM. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
c Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura Countv. California. Volume 2 Area IV Site Summaries, May 2005, p. G-73. 
3 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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-----------------------

Current Usc: The foundation appears in a 2005 aerial photograph. 1 The ft)tll1dation has since 
been removed. Based on available information. the dimensions of the excavation made during 
building demolition are unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcase(s): 
Radiolog;cal surveys specific to Building 4714 were not cnnducted. The Building 4714 area was 
covered as part of the Rock\veii/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4714. Only areas 
showing elevated gamma activity in the walkabout survey were followed up \vith an ambient 
gamma :-,urvey. Walkabout data was not reported in the characterization survey report. 
llmvever. the walkabout survey results were reported to he consistent with ambient gamma 
survey measurements. The average gamma exposure rate f(x the developed areas of the Santa 
Susana l:ie1d Laboratory Area IV was 13.6 microroentgens per hour (~tR/hr) with a maximum 
rate of 19.4 ~tR/hr. The average exposure rate for all or Area IV was 14.6 flR/hr with a 
maximu111 rate of 21.4 ~tR/hr. The local background exposure rate outside of Area IV was 15.6 
f1R/hr with a maximum value of 20.5 ~tR/hr. Accordi!1g to the survey report the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 ~tR/hr above the average background of the data set for release of 
land f(1r radiologically unrestricted use. Ambient gamma regulatory limits were below these 
acceptable limits.2 

Radiological Usc Authorizations: None found. 

Formc1· Radiological Burial or Disposal Location: None f(1und. 

Aerial Photographs: Building 4 714 is identified in a 1995 aerial photograph just south of a 
processing area (PA) designated PA-l in the Environmental Protection Agency's aerial 
photograph analysis. In 1995. PA-l contains storage tanks, overhead pipes, an open storage 
area, and a probable stain. Building 4714 was also located west of a dirt road that ran to lih 
Street and had been noted as a drainage pathway in a previous aerial photograph. The 
foundation of Building 4 714 appears to be visible in a 2005 aerial photograph. 3 

Radio nuclides of Concern: The research team did not find evidence of radioactive material use 
in Building 4 714. Radionuclides associated with potential migration from Building 4006 
include: cesium-137 (Cs-137), manganese-54 (Mn-54), tritiated titanium (H-3), natural and 

1 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory - Area IV. Ventura Countv, 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Rockwell International, Rocketdyne Division, Area IV Radiological Characterization Survey, A4CM-ZR-OOII. 
Rev. A, August 15, 1996. 
3 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory - Area IV. Ventura County, 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
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enriched uranium (lJ-234. LJ-235. U-238). and uranium oxide (U02).
1 Radionuclides associated 

with potential migration fl·om Systems fiJr Nuclear Auxiliary Power (SNAP) Buildings 40 I 0 and 
4012 include: antimony-125 (Sb-125). americium-241 (Am-241). Cs-134. Cs-137. cobalt-60 
(Co-60). europium isotopes (Eu-152. Fu-154 ). isotopes of plutonium (Pu-238. Pu-239. Pu-240. 
Pu-241 ). strontium-90 (Sr-90). H-3. LJ-234. lJ-235. and U-238.23 

.J All radionuclidcs of concern 
listed. with the exception of Mn-54. arc included for analysis in the August 2009 Final Field 
Sampling Plan, Radiological Background Studr, Santa Susana Field Lahomtmy. Mn-54 has a 
half-life of less than one year and thus does not meet the criteria f(x analysis. Table 3.3 presents 
a summary of radiological contaminants of concern. 

Drainage Pathways: Aerial photographs fl·om 1957 to 2005 indicate that drainage fl·om PA-l 
followed Ii11 Street to the south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street 
Drainage in this technical memorandum. The I i 11 Street Drainage is discussed later in this 
section. A dirt road located cast of Building 4714 \\as shown to be a drainage pathway at one 
time.' The general slope of Area IV is in a southerly direction. Water runoff is directed to the 
retention reservoirs which are part of the SSFL industrial enluent control system. Liquid 
cff1ucnt discharge from the final retention pond into the Bell Canyon drainage occurs only a11cr 
controlled enlucnt holdup and sampling.1

>7 Because the general slope of Area IV is in a 
southerly direction. runoff tl-om Sodium Laboratory Building 4006 and SNAP Buildings 40 I 0 
and 4012 could have impacted the Building 4714 area. Building 4006 handled radioactive 
materials. The SNAP buildings handled radioactive materials and generated radionuclides. 
which means there is a possibility of radiological contamination in the area of Building 4714. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release from Buildings 4006, 40 I 0 and 4012, and 
limited site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.6 provide a convenient reference for the following recommendations. 

Due to limited site investigation and potential radioactive material migration via surface water 
flow or airborne release from Buildings 4006. 4010. and 4012, there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 

1 Cabrera Services, Final Radiological Final Status SuiTe)' ofBuilding 4006, June 2008, pgs. vi, 8-9, 38. 
2 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura County. Calij(Jrnia, Volume I Methodolo:zy, May 2005, p. 2-9. 
3 Zwetzig, G.B., Survey ofFission- and Corrosion-Product Actil'itv in Sodium- or NaK-Cooled Reactors. A 1-AEC
MEM0-1 2790, Atomics International, a Division of North American Rockwell Corporation. February 28, !969, p. 
5. 
4 Unknown Author, Facilitv lnj(;rmation. Building 012, Unknown Date, HDMSPOO 18280 II. 
5 Kartman. A.S., Aerial Photographic Analvsis of" Santa Susana Field Laboratory Area IV. Ventura County. 
Ca!ij(Jrnia. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
6 Chapman, J. A., Radiological Survey of" Buildings T019 and T013; An Area Northwest of" T059. T019. T013, and 
TOll; And a Storage Yard West of" Buildings T626 and T038. GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4714 area. including the drainage pathways associated with the Building 4714 area and 
outside Area IV as proposed by the field sampling plan. Residual contamination may exist in 
drainages outside of Area IV. 

2.6.8 Fuel Tank 4735 Area 

Site Dcsuiption: The Fuel Tank 4 735 area comprises Fuel Tank 4 735 and the land surrounding 
it. The area was fenced. Fuel Tank 4735 was constructed in 1977. Fuel Tank 4735 \Vas located 
north of Building 401 I and F Street. and west of a rock outcropping. 123 Figure 2.6.8a provides a 
current photograph. The research team was unable to lind building-specific drawing(s). No as
built drm\ ings were located for Fuel Tank 4735. Plate I presents a summary of all identified 
features for this site. 

Building Features: Fuel Tank 4735 was 26 feet in diameter and 24 feet tall with a capacity of 
86.000 gallons. It was an aboveground. vented tank constructed of carbon steel. A pump station 
was adjacent to Fuel Tank 4735 and it contained a concrete pad with two pumps . .J 

Former Usc(s): Fuel Tank 4735 stored fuel that was pumped by the pump station to the Sodium 
Component Test Installation facility. Building 4320. the Fuel Oil Pump Building. filled the tank 
fl·om the Fuel Tank Farm. Carbon steel piping connected the facilities. Bulk oil was removed in 
1990 and Fuel Tank 4735 was cleaned in 1991." 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Fuel Tank 4735 was demolished with the Fuel Tank Farm in 1999. Based on 
available information. the dimensions of the excavation made during building demolition are 
unknown.(' 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Fuel Tank 4 735 were not conducted. The Fuel Tank 4 735 area 
was covered as part of the Rockweli/Rocketdyne 1994-1995 Area IV Radiological 
Characterization Survey. A walkabout gamma survey was conducted in the area of Fuel Tank 
4735. Only areas showing elevated gamma activity in the walkabout survey were followed up 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ojArca IV Santa Susana Field 
Laborat01y, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. R-19. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992 . 

.1 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laborat01y - Area IV, Ventura Countv. 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California. Volume 2 -Area IV Site Summaries, May 2005, p. R-19. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratorv. Ventura Countv. California. Volume 2 - Area IV Site Summaries, May 2005, p. R-19. 
6 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005, p. R-19. 
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with an ambient gamma survey. Walkabout data was not reported in the characterization survey 
report. llowever. the walkabout survey results were reported to be consistent \\ ith ambient 
gamma survey measurements. The average gamma exposure rate for the developed areas of the 
Santa Susana Field Laboratory Area IV was 13.6 microrocntgens per hour (~tR/hr) with a 
maximum rate of 19.4 ~tR/hr. The average exposure rate for all of Area IV was 14.6 ~tR/hr with 
a maximum rate of 21.4 ~tlVhr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr \\ith a maximum value of 20.5 ~R/hr. According to the survey report. the gamma 
radiation distribution of Area IV was statistically indistinguishable fl·om the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 ~tR/hr above the average background of the data set for release of 
land for radiologically unrestricted use. Ambient gamma regulatory limits were below these 
acceptable limits. 1 

Radiological Use Authorizations: None found. 

Fom1e1· Radiological Burial or Disposal Location: None round. 

Aerial Photographs: Fuel Tank 4735 is identified in a 1978 aerial photograph. Two pipelines 
are identified originating at the fuel tank. One pipeline terminates west ncar Parking Lot 4502 
and the other pipeline travels northeast along F Street before turning northwest up I i 11 Street 
ending at Building 4704. In 1983. the pipeline along I i 11 Street extended further north to the 
south side of Building 4006. In 1988, the pipeline ncar Parking Lot 4502 is extended further 
north along the edge of the parking lot and terminates at the northern end of Parking Lot 4502. 
In 1995. another vertical tank appears to be located next to Fuel Tank 4 735. Fuel Tank 4 735 
appears to have two pipeline originating from it and running west to Parking Lot 4502, while the 
pipeline running east to I i 11 Street appears to originate at the other vertical tank. A tank is still 
visible in a 2005 aerial photograph, but it does not appear to be Fuel Tank 4735. No pipelines 
arc visible in 2005.2 

Radionudides of Concern: The research team did not find evidence of radioactive material use 
in Fuel Tank 4 735. Radionuclides associated with potential migration from Building 40 II 
include: americium-241 (Am-241). cesium-137 (Cs-137). cobalt-60 (Co-60). europium isotopes 
(Eu-152. Eu-154). iridium-192 (lr-192), lead-21 0 (Pb-21 0). plutonium isotopes (Pu-238. Pu-239. 
Pu-240. Pu-241 ). potassium-40 (K-40). radium-226 (Ra-226), strontium-90 (Sr-90). tantalum-
182 (Ta-182). technetium-99 (Tc-99). thorium isotopes (Th-230, Th-232). tritium (H-3). and 
uranium isotopes (U-234, U-235, U-238). 3

.4 All radionuclides of concern listed. with the 
exception of lr-192 and Ta-182. are included for analysis in the August 2009 Final Field 
Sampling Plan, Radiological Background Study, Santa Susana Field Laboratory. lr-192 and Ta-

1 Rockwell lnternationai/Rocketdyne Division, Area IV Radiological Characterization Survev. A4CM-ZR-0011. 
Re1·. A, August 15. 1996. 
2 Kartman. A.S., Aerial Photographic Analvsis ol Santa Susana Field Laboratory -Area IV, Ventura Countv. 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
3 Rockwell International, Rocketdyne Division, Application for Renewal. State ol Calij(m1ia Broad Scope "A" 
Radioactive Materials License #0015-70, RI/RD-93-160, Exhibit 10: Inventory ol Radioactive Sources. Revised 
August 7, 1995, p. 6. 
4 Internal Correspondence from Bresson, J.F. to Heine, W.F., North American Rockwell Corporation, Reference: 
Inspection ofSanta Susana Radiographic Installation, April 18, 1969. 
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182 have half-lives of less than one year and thus do not meet the criteria for analysis. Table 3.3 
presents a summary ofradiological contaminants of concern. 

Drainage Pathways: Aerial photographs from 1965 to 2005 identify a drainage pathway that 
flows south tl·om 20111 Street to impoundments in Area 111. Aerial photographs from 1957 to 
2005 indicate that drainage from PA-1 followed I i" Street to the south and continued to 
impoundments in Areas 111 and IV. The Area IV impoundment is identified as IM-5 on aerial 
photograph analysis and as the I i" Street Drainage in this technical memorandum. The I i 11 

Street Drainage is discussed later in this scction. 1 The general slope of Area IV is in a southerly 
direction. Water runoff is directed to the retention reservoirs which are part of the SSFL 
industrial effluent control system. Liquid effluent discharge fl·om the final retention pond into 
the Bell Canyon drainage occurs only afler controlled effluent holdup and sampling.2

' 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water flow or airborne release Jl·om Building 40 I I. and limited site 
investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.6 provide a convenient reference for the follmving recommendations. 

Due to limited site investigation and potential radioactive material migration via surf~lcc water 
flow or airborne release from Building 4011, there is a possibility that radionuclidc 
concentrations in soil will exceed the standard required by the December 2010 Administrative 
Order on Consent. Therefore. additional characterization is recommended for the Fuel Tank 
4735 area. This includes the following Fuel Tank 4735 areas: 

• Pipelines located cast and west of the Fuel Tank 4735 site footprint. Although the 
pipeline contained fueL it could have provided drainage patlmays or low lying areas that 
would collect migrating radiological contamination. 

• Drainage pathways associated with the Fuel Tank 4 735 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.7 Group 7 

The Group 7 index map is presented in Figure 2.7. Following Figure 2.7, the site photograph 
and layout drawings for each building area within HSA-58 Group 7 are presented. HSA-5B 
Group 7 includes nine building areas containing the Building 4007 Sodium Storage Building, the 
Building 4008 Flammable Materials Storage Building, the Building 40 II Radiation Instrument 

1 Kartman, A.S .. Aerial Photographic Analvsis of Santa Susana Field Lahoratory Area !V. Ventura County. 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Chapman, J. A., Radiological Survey of Buildings T0/9 and TOJ3; An Area Northwest of T059, T019. T013. and 
T012; And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdync 
Division, August 26, 1988, p. 17. 
3 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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Control Laboratory. X-Ray Buildings 4171 and 4172. the Building 4500 Gas Bottle Dock. 
Parking Lot 4521. the Building 461 I Paint Spray Booth Canopy. and Maintenance Building 
4612. 

2.7.1 Building 4007 Area 

Site Description: The Building 4007 area comprises Building 4007 and the land surrounding 
the building located at the corner ofF Street and 1 i" Street. Building 4007 \\as constructed in 
1958 as the Sodium Storage Building. 1

:: Figures 2.7.1a through 2.7.1b provide a current 
photograph and the best available building-specific drawing(s) that the research team could find. 
Figure 2.7.1b is an as-built paving and grading plan for Building 4007. Plate I presents a 
summary of' all identified features for this site. 

Building Features: Building 4007 \\as a 1.500-square-foot concrete structure with a steel roof. 
There were no restrooms associated with Building 4007.1 Presumablv. this indicates no sewer 
connections or septic systems arc associated with Building 4007.4 Fiv; aboveground tanks were 
associated with Building 4007. including t\VO 60-gallon diesel tanks. and three 600-gallon tanks 
of unknown contents.-' The locations of'these tanks are currently unknown. 

Former Use(s): Building 4007 was identified as a sodium storage building and used f'or storage 
of non-radiological hazardous materials.(] 

Information from Interviewee(s): None to date. 

Radiological Incident Reports: None found. 

Current Use: Demolished in 1996.7 Based on available information, the dimensions of the 
excavation made during building demolition are unknown. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 
Radiological surveys specific to Building 4007 were not conducted. The Building 4007 area was 
covered as part of the Rockweii/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4007. Only areas 
showing elevated gamma activity in the walkabout survey were followed up with an ambient 
gamma survey. Walkabout data was not reported in the characterization survey report. 
However, the walkabout survey results were reported to be consistent with ambient gamma 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
: Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv, California. Volume 2- Area IV Site Summaries, May 2005, p. Q-1. 
1 Sapcre Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv. California. Volume 2- Area IV Site Summaries. May 2005, p. Q-1. 
4 80008 Warehouse Notes, Unknown Author, February II, 2000, HDMSPOO 1786349. 
5 Correspondence from Tessier, M., Rockwell International, to LeChevalier, R., United States Department of 
Energy, Reference: Storage Tanh at DOE Facilities in SSFL Area IV, dated December 23, 1992. 
6 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv. California. Volume 2 - Area IV Site Summaries. May 2005, p. Q-1. 
7 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment a/Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 ·· Area IV Site Summaries, May 2005, p. Q-1. 
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survey measurements. The average gamma exposure rate f()r the developed areas of the Santa 
Susana Field Laboratory Area IV was 13.6 microroentgens per hour (11R/hr) with a maximum 
rate of 19.4 ~tR/hr. The average exposure rate for all of Area IV was I 4.6 ~tR/hr with a 
maximum rate of 21.4 11R/hr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr with a maximum value of 20.5 11R/hr. According to the survey report the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 11R/hr above the average background of the data set for release of 
land f(w radiologically unrestricted usc. Ambient gamma regulatory limits were belmv these 
acceptable limits. 1 

Radiological Usc Authorizations: None j()und. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Build:ng 4007 is first identified on a 1959 aerial photograph. In 1967. a 
pipeline begins just north of Building 4007 on I i 11 Street and continues southeast to G Street 
where the pipeline turns and runs snutll\\est on G Street to Building 4500. In 1978. a pipeline is 
noted to the north of Building 4007 along F Street. The pipeline extends from Building 4008 to 
I i 11 Street. This pipeline is not noted in any other aerial photographs. Building 4007 is not 
present on a 2005 aerial photograph.2 

Radionuclidcs of Concern: The research team did not find evidence of radioactive material usc 
in Building 4007. Radionuclides associated with potential migration fi·om Buildings 4005, 4006. 
4010, 4012, and 4024 that may affect Building 4007 include: antimony-125 (Sb-125), 
americium-241 (Am-241 ), cesium isotopes (Cs-134. Cs-137) cobalt-60 (Co-60). europium 
isotopes (Eu-152. Eu-154). manganese-54 (Mn-54). isotopes of plutonium (Pu-238, Pu-239. Pu-
240. Pu-2•t I). strontium-90 (Sr-90). tritiated titanium (1-1-3). and natural and enriched uranium 
(U-234. U-235, U-238). JA:\n All radionuclidcs of concern listed.\\ ith the exception of Mn-54. 
are included for analysis in the August 2009 Final Field Sampling Plan, Radiological 
Background Study. Santa Susana Field Laboratory. Mn-54 has a half-life of less than one year 
and thus does not meet the criteria for analysis. Table 3.3 presents a summary of radiological 
contaminants of concern. 

Drainage Pathways: A lined drainage channel following l i 11 Street to the southeast is located 
on the east side of Building 4007.7 Aerial photographs from 1957 to 2005 indicate that drainage 

1 Rockwell lnternationai/Rocketdyne Division. Area IV Radiological Characterization Survev. A4CM-ZR-UOI I. 
Re1·. A, August 15, 1996. 
2 Kartman. A.S., Aerial Photographic Analvsi.1· of Santa Susana Field Laboratorv Area IV. Ventura County. 
California, Volume I & 2. U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratorv. Ventura County. California, Volume I Methodology, May 2005, pgs. 2-6, 2-9, 2-11. 
4 Cabrera Services, Final Radiological Final Status Sun•ev of Building 4006, June 2008, pgs. vi, 8-9, 38. 
5 Unknown Author, Facility Information. Building OI2, Unknown Date, HDMSPOOI828011. 
6 Zwetzig, G.B., Sun·ev of Fission- and Corrosion-Product Activity in Sodium- or NaK-Coo!ed Reactors, AI-AEC
MEMO-I2790, Atomics International, a Division of North American Rockwell Corporation, February 28, 1969, pgs. 
5, 10. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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f()llmvcd I iii Street to the south and continued to an impoundment in Area IV. This 
impoundment is identified as IM-5 on aerial photograph analysis and as the I i 11 Street Drainage 
in this technical mcmorandum. 1 The I t 11 Street Drainage is discussed later in this section. The 
general slope of Area IV is in a southerly direction. Water runoff is directed to the retention 
reservoirs which are part of the SSFL industrial cftluent control system. Liquid cftlucnt 
discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled cfllucnt holdup and sampling.23 Because the general slope of Area IV is in a 
southerly direction and drainage follows I t 11 Street along the cast side of Building 4007. runoff 
from Buildings 4005. 4006. 40 I 0. 4012. and 4024 could potentially impact l~uilding 4007. 
Buildings 4005 and 4006 handled radioactive materials. Buildings 40 I 0. 4012. and 4024 arc 
Systems f()r Nuclear Auxiliary Power buildings that handled radioactive materials and generated 
radionuclidcs. Drainage fl·om these buildings results in the possibility of radiological 
contamination in the area of Building 4007. 

Contamination Potential: Class 2 because of potential radioactive material migration via 
surface water flow or airborne release ll·01n Buildings 4005. 4006. 40 I 0. 4012. and 4024. and 
lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2. 7 provide a convenient reference f(Jr the fc1llowing recommendations. 

Due to lack of site investigation and potential radioactive material migration via surface water 
flow or airborne release from Buildings 4005. 4006. 40 I 0. 4012. and 4024, there is a possibility 
that radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4007 area. This including the following Building 4007 areas: 

• East side of Building 4007 footprint along the I t 11 Street drainage where 
material may have drained from radioactive facilities to the north. 
contamination may exist along the I t 11 Street drainage east of Building 4007. 

radioactive 
Residual 

• Drainage pathways associated with the Building 4007 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

1 Kartman. A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV, Ventura County, 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
2 Chapman, J. A., Radiological Sun•cv of Buildings T019 and T013; An Area Northwest of T059, T019. T013. and 
T012: And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
1 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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Site Description: The Building 4008 area comprises Building 4008 and the land surrounding 
the building located on F Street between Building 4007 and Parking Lot 4521. Building 4008 
was constructed in 1958 as the Flammable Material Storage Building. 1

:' Figures 2.7.2a through 
2.7.2b provide a current photograph and the best available building-specific drawing(s) that the 
research team could find. Figure 2.7.2b is an as-built paving and grading plan for Building 4008. 
Plate I presents a summary of all identified features for this site. 

Building Features: Building 4008 was a I ,500-squarc-foot concrete structure with a steel roof. 3 

A leach field associated with Building 4008 was identified as an area of concern in a 1993 
Current Conditions Report and Draft Resource Conservation and Recovery Act Facility 
Investigation (RFI) Work Plan. but no drawings or other references have been found to further 
describe the potential leach field. Building and field investigation has also failed to locate a 
leach ficld. 4 A 2000 RFI site review and notes on Building 4008 indicate there \\ere no leach 
fields. septic tanks. or even restroom t~1ci I ities associated ~' ith Bu i lei ing 4008. 5 

<• F:\.ploratory 
trench logs in the area of Building 4008 note that all surfaces were composed of disturbed soil. 
This disturbed soil could indicate a former leach field excavation.7 

Former Use(s): Building 4008 was used for storage of non-radiological flammable matcrials.x 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Demolished in 1996.9 Based on available information. the dimensions of the 
excavation made during building demolition arc unknown. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 
Radiological surveys specific to Building 4008 were not conducted. The Building 4008 area was 
covered as part of the Rockweii!Rocketdync 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4008. Only areas 

1 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Laboratorv. Ventura Corlllt\', California, Volume 2 -Area IV Site Summaries. May :2005. p. Q-3. 
"Santa Su.sana Area IV, At~mics .International/Energy Systems Group Planning Maps. March 1962-November 
1992 . 
. l Saperc Consulting. Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura Count\'. Califcmria, Volume 2 -Area IV Site Summaries. May 2005. p. Q-3. 
4 ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facilitv lm·cstigation Work Plan. Area IV 
Santa Susana Field Laboratorv. Ventura Countv. California, Part /-Current Conditions Report. Volume 1. October 
1993, pgs. 4-82, 4-85--4-88. 
5 RFI Site Review Status. Leach Field Area IV 8008 Warehouse. Unknown Author, February 16, 2000, 
HDMSE00506904. 
6 8008 Warehouse Notes, Unknown Author, February II, 2000, HDMSPOO 1786349. 
7 Stewart, B., Trench Logs 88TSOI-06 at 8008, MWH, April4, 2001. 
8 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura County. California, Volume 2- Area IV Site Summaries, May 2005, p. Q-3. 
9 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2 -Area IV Site Summaries. May 2005, p. Q-3. 
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showing elevated gamma activit) in the \\alkabout survey were j()llowed up \\ ith an ambient 
gamma survey. Walkabout data was not reported in the characterization survey report. 
However. the \\ alkabout survey results \\ere reported to be consistent with ambient gamma 
survey measurements. The average gamma exposure rate f(x the developed areas of the Santa 
Susana Field Laboratory Area IV was 13.6 microroentgens per hour (f.!R/hr) with a maximum 
rate of 19.4 ~tiVhr. The average exposure rate /()r all of Area IV was 14.6 ~tR/hr with a 
maximum rate of 21.4 ~tiVhr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr \vith a maximum value of 20.5 f.!R/hr. According to the survey report. the gamma 
radiation distribution of Area IV \\as statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 flR/hr above the average background of the data set f()r release of 
land for radiologically unrestricted usc. Ambient gamma regulatory limits were helm\ these 
acceptable limits. 1 

Radiological Usc Authorizations: None f()und. 

Former Radiological Burial or Disposal Locations: None t()und. 

Aerial Photographs: Building 4008 is first identified on a 1959 aerial photograph. In 1959. 
two stains arc located south of Building 4008. In 1967, a pipeline is noted along G Street. south 
of Building 4008. A 1978 aerial photograph shows a pipeline to the north of Building 4008 
along F Street. The pipeline extends tl·om Building 4008 to I i 11 Street. This pipeline is not 
noted in any other aerial photographs. In 1980 and 1983, an open storage area is noted south of 
Building 4008. By 1995, this open storage area is designated OS-20 and contains a stain and 
probable refuse containers. Building 4008 is not present on a 2005 aerial photograph.2 

Radionuclidcs of Concern: The research team did not find evidence of radioactive material usc 
in Building 4008. Radionuclides associated with potential migration fl·om Building 40 II 
include: americium-241 (Am-241 ), cesium-137 (Cs-137), cobalt-60 (Co-60). europium isotopes 
(Eu-152, Eu-154), iridium-192 (lr-192). lead-21 0 (Pb-21 0), plutonium isotopes (Pu-238, Pu-239, 
Pu-240. Pu-241 ), potassium-40 (K-40). radium-226 (Ra-226), strontium-90 (Sr-90). tantalum-
182 (Ta-182). technetium-99 (Tc-99). thorium isotopes (Th-230, Th-232), tritium (1-1-3 ), and 
uranium isotopes (U-234, U-235, U-238). 3

-1 All radionuclides of concern listed, with the 
exception of lr-192, Mn-54, and Ta-182. are included for analysis in the August 2009 Final Field 
Sampling Plan, Radiological Background Study. Santa Susana Field Laboratmy. lr-192, Mn-54. 
and Ta-182 have half-lives of less than one year and thus do not meet the criteria for analysis. 
Table 3.3 presents a summary of radiological contaminants of concern. 

1 Rockwell lnternationai!Rocketdyne Division. Area IV Radiological Characterization Survev. A4CM-ZR-OOII. 
Rev. A, August 15. 1996. 
2 Kartman, A.S .. Aerial Photographic Analvsis ol Santa Susana Field Laboratory · Area IV, Ventura Count\', 
Calilornia. Volume I & 2, U.S. Environmental Protection Agency, Ofticc of Research and Development 
Environmental Sciences Division, March 20 I 0. 
3 Rockwell International, Rocketdyne Division, Application for Renewal, State of California Broad Scope "'A·· 
Radioactive Materials License #00 I5-70. RI/RD-9 3-I60, Exhibit 10: Inventory ol Radioactive Sources, Revised 
August7, 1995,p.6. 
~Internal Correspondence from Bresson, J.F. to Heine, W.F., North American Rockwell Corporation, Reference: 
Inspection olSanta Susana Radiographic Installation, April 18, 1969. 
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Drainage Pathways: A leach field associated with Building 4008 was identified as an area of 
concern in a 1993 Current Conditions Report and Draft RFI Work Plan and exploratory trench 
logs previously indicated disturbed soil in the area of Building 4008, but no information has been 
found to further describe the potential leach field and field investigation has failed to locate a 
leach field.U A lined drainage channel following G Street is located south of Building 4008. 3 

Aerial photographs fl·om 1957 to 2005 indicate that drainage followed I i 11 Street to the south 
and continued to impoundments in Areas Ill and IV. The Area IV impoundment is identified as 
IM-5 on aerial photograph analy:::is and as the I i 11 Street Drainage in this technical 
memorandum.~ The I th Street Drainage is discussed later in this section. The general slope of 
Area IV is in a southerly c!irection. Water runoff is directed to the retention reservoirs\\ hich are 
part of the SSFL industri;1l effluent control system. Liquid effluent discharge ti·om the final 
retention pond into the Bell Canyon drainage occurs only atler controlled eflluent holdup and 

I. '6 samp 111g.--

Radiological Contamination Potential: Class 2 due to potential radioactive material migration 
via surface water flO\\ or airborne release fl·om Building 4011. and lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2. 7 provide a convenient reference for the following recommendations. 

Due to lack of site investigation and potential radioactive material migration via surface water 
flow or airborne release from Building 40 II. there is a possibility that radionuclide 
concentrations in soil will exceed the standard required by the December 20 I 0 Administrative 
Order on Consent. Therefore. additional characterization is recommended tor the Building 4008 
area. This includes the following Building 4008 areas: 

• Stains identified in aerial photographs south of the Building 4008 footprint. Unknown 
stained areas could contain residual contamination. 

• Lined drainage channel south ofthe Building 4008 footprint along G Street. The G Street 
storm drain collects storm water from I i 11 Street. which in turn collects storm water from 
buildings using radioactive material; consequently, residual contamination may exist in 
the G Street drainage. 

1 ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facilitv Investigation Work Plan. Area IV 
Santa Susana Field Laboratory. Ventura County, Cali/(m1ia. Part !-Current Conditions Report. Volume I, October 
1993, pgs. 4-82, 4-85, 4-88. 
c Stewart, B., Trench Logs 88TSOI-06 at 8008, MWH, April4, 2001. 
3 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
~ Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory Area IV. Ventura County, 
Calij(Jrnia, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
5 Chapman, J. A., Radiological Sun·cv of Buildings T0/9 and TOI3: An Area Northwest of T059. T0/9, TOI3. and 
T0/2: And a Storage Yard West of Buildings T626 and T038. CEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
"Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Possible leach field associated with Building 4008 using previous exploratory trench 
locations as a guide. If radioactive materials vvcrc released into a septic system. residual 
contamination may exist in the materials surrounding the former leach field. 

• Drainage pathways associated with the Building 4008 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2. 7.3 Building 40 II Area 

Site Description: The Building 40 I I area comprises Building 40 I I. Traffic Dispatch Building 
4403. Electrical Substation 4 71 I. and the land surrounding these sites located between F and G 
Streets. Building 40 II was constructed in 1958 as an administration and services building. but 
later became the Radiation Instrument Calibration Laboratory. 1 ~ Figures 2.7.3a through 2.7.3f 
provide a current photograph and the best available building-specific drawing(s) that the research 
team could find. Building 4011 is located \\est of Flammable Material Storage Building 4008 
and cast of X-Ray Buildings 4171 and 4172. These buildings arc discussed elsewhere in this 
section. Plate I presents a summary of all identified features f(x this site. 

Building Features: Building 40 II is a 15.120-squarc-foot steel structure.3 Figure 2. 7.3b 
provides a floor plan. Two aboveground tanks were associated with Building 40 II. a 200-gallon 
propane tank and an 87.000-gallon empty tank.4 The Building 4011 leach field (identified as AI
Z9) was 200 linear feet and received waste fl·om a septic tank with a 2,340-gallon capacity. It 
consisted of 8-inch diameter clay piping surrounded by gravel and buried at depths ranging Jl·om 
2 to 7 feet below ground surface. The leach field was located approximately I 00 feet south of 
Building 40 II. across G Street. It was removed in 2000.5

(, Trench logs from 200 I indicate that 
the Building 40 II leach field was filled with non-native material and showed an area of 
staining.7 A gas shutoff was located at the northwest corner of Building 40 II and the domestic 
water shutotTwas at the south side of the building.x A sanitary sewer line is identified at the west 
side of Building 4011.9 Photographs of the Building 40 II septic tank area and leach field arc 
included as Figures 2.7.3c and 2.7.3d. Figure 2.7.3e is a 1957 as-built drawing showing the 

1 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessmellf ofArea If' Santa Susana Field 
Lahoraton•, Ventura Countv. California. Volume 2 Area IV Site Summaries. l'v1ay 2005. p. R-1. 
c Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
3 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment o/Area IV Santa Susana Field 
Laboratory. Ventura Countv. California. Volume 2 Area IV Site Summaries. May 2005. p. R-1. 
4 Technical Site Information. Energy Teclmologv Engineering Cellfer (ETEC). GEN-AT-0027, Revision B. Rockwell 
International Corporation, August 1993, pgs. b-4 L b-45. 
5 Group 5 Central Portion ol Areas Ill and IV RCRA Facility Investigation Report. Santa Susana Field 
Laboratory, Ventura Count)•, California. Volume IV·· RFI Site Reports. Appendix D. Boeing Area IV Leach Field. 
CH2M Hill. Draft in Progress November 2008. p. Table D.2-4. 
'' ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facility lm·estigation Work Plan. Area IV 
Santa Susana Field Laboratory, Ventura County, California. Part ]-Current Conditions Report, Volume I, October 
1993, pgs. 4-84, 4-87. 
7 Stewart, B., Trench Logs L2TS02 and UTSOJ, MWH, May 4, 2001. 
8 

Fire Preplan Area IV. Building 011 and Surrounding Area (Including Bldg. 171 and 172). Unknown Author, 
Unknown Date. 
9 Santa Susana Field Laboratory Site Development Plan, Existing Development. Sanitary Sewage System, Rockwell 
International Corporation, Unknown date, HDMSE00688360. 

166 
Redacted 



Santa Susana Field Laborator) 
II istorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-5B October 2012 

plumbing plan for Building 40 II. Figure 2.7.3f is a 1969 as-built drawing that illustrates the 
Building 40 II machining/milling area, cage room. tool crib, material storage area, weld area. 
rotary table. and Room 120 where radiological contaminated sludge was found in a sink trap 
(see Radiological Incident Reports below). 

Former Use(s): Building 40 II was used to support various non-nuclear programs until 1984. 
From 1984 to 1996, the north section of Building 40 I I \vas used for calibration and repair of 
radiation detection instruments. Calibration and repair could have involved instruments 
containing radioactive contaminants from any of the Area IV nuclear facilities. Service work 
used only scaled radioactive sources and electroplated calibration sources. Aller 1996. 
laboratory activities \'vere transferred to Building 4100. The Property Inventory and Control 
Departm•.:nt used the south section of the building. The south side of Building 40 II was used as 
a materials warehouse for non-radiological materials. 121 Industrial planning maps indicate that 
Buildint; 40 II was an administration and services buildi!lg in the late 1960s and early 1970s. a 
develop1~1ent support shop in the mid-1970s, a manufacturing support shop in the late 1970s and 
early 19ROs, a machine shop in the mid to late 1980s. and a storage E1cility in the early 1990s ... 

lnform;1tion from Interviewees: None to date. 

Radiological Incident Reports: There have been several incidents associated with Building 
40 I I. The following table provides information presented in an incidents database provided by 
Boeing. Summaries of only the incident reports that resulted or may have resulted in releases to 
the en' ironment arc provided following the table. when available. Summaries of all available 
incident reports arc provided in Attachment A. 

1 U.S. Department of Energy, Instrument Calibration Lab, Energy Technology Engineering Center ( ETEC) Website, 
http://www .etec.energy. gov/H istory/Major-Operations/Support -Ops/1 nstrument -Cal ibration.htm L accessed 
November 25, 2009, p.l. 
2 Rash, M., Final OversiKht Verification and Confirmation RadioloKical Survey Reportj(Jr BuildinKS T-Oll. T-019. 
T-055. and T-100, Tetra Tech EM, Inc., December 20, 2002, p. 9. 
1 Correspondence from Tuttle, R.J., Rockwell International, to Vaille, R., U.S. Environmental Protection Agency, 
Reference: Identification and Description of Areas Involved with Radioactive Materials at SSFL Area IV, dated 
October 2, 1989. 
4 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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Building 4011 Incident Report Summary 

... - ····--··- -- -~ 

Incident File Date of Location of 
Isotopes Description of Incident 

Name Incident Incident 
/\0531 4/26/1960 WEST OF BLDCJ II MFI' LEAK TEST OF OMRE SIIIPPI!\Ci 

CASK SPILLED RIA LIQUID ON 
GROUND . 

- ... 

;\0) I 9 7114 1964 SS 19Tll & F ST EMPTY BUT LABELED R'A 
SHIPPINCJ CONL~INERS FOtJ!\D IN 
PRIVATE CAR. 

AOOX3 7'2 119XO RIHLOII Ta-182 LJNEXPL/\11\iiD EXPOSURI 0\TR 
CUI DELINI:S. 

A031X-~-~ 
-------···· ···-·-----~~~~~-- -- - ---

4/l:l '1985 CALII3R,\TOR Cs-137 CALIBR/\TI0\1 SOURCE CAf\lL 
LOSE FROM ACUTATOR ROD. 

/\()651 
-·-·----------

I 6/1994 INST. C;\LB L/\13 INTERNALLY CONTA\liNATI D 
AIR SAMPLING PUMPS "'OT 

I LA BLED. 
/\06)X 1216/1994 TOll CALIB. LAB Cs-137 2X Ci Cs-137 CALIBRATION 

l SOURCE DISLOCATED FROM 
RELEASE PL;LL ROD. 

-- ·-

• On April 28. 1960. during the final leak test of the Organic Moderated Reactor 
Experiment trailer cask cooling system. a union between the two circulating lines \\as not 
tightened. When the pump was turned on. water ran out from the system onto the trailer 
bed and blacktop through bolt holes where the cask was secured. The water was soaked 
up immediately and confined to an area of about I square foot. Approximately I pint of 
radioactive liquid containing mixed fission products was spilled on the ground to the west 
of Building 40 II. All loose dirt was cleaned up and a sample of the blacktop \vas taken. 
Results showed 216 disintegrations per minute beta gamma. The incident report notes 
that this type of operation should have been done in an area that had the proper facilities 
for handling contaminated equipment (A531 ). 1 

In addition to the incidents noted in Boeing's incident database, two other incidents pertaining to 
Building 40 II were identified by the research team. 

• Sludge in a sink trap in Room 120 was found to contain 27.2 pC:i/g of U-234. The sink 
and trap and a portion of the drain line were removed and disposed of as radioactive 
waste.23

A It is not clear from Figure 2.7.3e if the drain line was connected to the former 
septic tank or the sewer line, but this is a possibility. 

• On January 15. 1976, a radioactive spill in the Rocketdyne conservation yard was 
discovered. In the search for the origin and extent of contamination. numerous 
radioactively contaminated barrels and pallets were recovered from a wide area of the 

1 Klostermann, J.P., Radiolo?;ica! Safetv Incident Report, Bldg. #I I (West Side), Atomics International. April28. 
1960. 
2 Barnes, J., Final Radiolo?;ical Survev Data Packa?;e.for Bui/din?; 011. Santa Susana Field Laboratory, The Boeing 
Company, .July 28. 1998. 
3 Rash, M., Final Oversi?;ht Verification and Confirmation Radiological Survey Report/or Buildings T-Oll, T-019, 
T-055, and T-100, Tetra Tech EM, Inc., December 20. 2002, p. 9. 
4 Rash, M., Final Rocketdyne Technical Support and Field Oversight Document Reviewfor Buildings T009, TOll, 
T0/9, T055, and T/00, Tetra Tech EM, Inc., December 20, 2002, pgs 8-9. 
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Santa Susana complex. A pallet in the Building 40 II receiving yard \vith two acetone 
barrels on it was discovered to be radiologically contaminated at approximately 800 
millirad per hour (mrad/hr) beta. According to the incident report all contaminated items 
that had been detected were transferred to the Radioactive Materials Handling Facility for 
disposal with the exception of three large concrete structures and a I mrad/hr spot on the 
asphalt in the Building 40 II yard. The incident report does not describe how these items 
were handled. Externally contaminated barrels appeared to have resulted from a double 
stacked barrel ofradioactive liquid that corroded and leaked. 1 

Current Use: Building 40 II is still standing as of 20 I 0 and is currently used to house 
communication equipment.=' 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• 1988 Rocketdyne Field Survey. In 1988. Rocketdyne surveyed a tield south of Building 
40 I I and G Street because it had been used as a t.:mporary storage or staging area for 
materials/equipment and was often used as a dumpsitc for dirt. The field \Vas surveyed 
for mixed fission products by measuring ambien: gamma exposure rates. Ambient 
gamma exposure rates were measured at 39 locations and compared against the U.S. 
Nuclear Regulatory Commission (NRC) Regulatory Guide 1.86 limit of 5 microroentgens 
per hour (flR/hr) above background. Natural background at the Santa Susana field 
Laboratory was noted as having large variability. and for this reason. the gamma 
measurements were compared against three independent natural background 
distributions. Then the average background exposure rate of the three natural 
background distributions was subtracted from each data set and results were compared 
against the 5 flR/hr background criteria. Average background was 15.30 flR/hr. The 
maximum gamma exposure rate for the Building 4011 field was 13.8 ~tR/hr while the 
average for all 39 locations was 13.0 flR/hr. Survey results were below the NRC 
acceptable limits in 1988.3 

• 1996 Rocketdyne Area IV Radiological Characterization. During the 1996 Area IV 
Radiological Characterization Survey conducted by Rocketdyne. a randomly selected soil 
sample collected at the northwest corner of Building 40 II found elevated cesium-137 
(Cs-13 7) at 0.53 picocuries per gram (pCi/g). This is above the survey's local 
background average of 0.09 pCi/g and Area IV background average of 0.15 pCi/g, but 
within the average U.S. background range of 0.8 pCi/g and the U.S. Department of 
Energy, U.S. Environmental Protection Agency (EPA), and U.S. Nuclear Regulatory 
Commission cleanup standards of 9.2 pCi/g, 9.0 pCi/g and 9.0 pCi/g, respectively. The 

1 Harris, J. and r. Badger, Internal Letter, Conservation Yard Spill, Rockwell International, February 6, 1976, 
2 U.S. Department of Energy, Instrument Calibration Lah, Energy Technology Engineering Center (ETEC) Website, 
http://www. etec. energy. gov /Hi story/Major -Operations/Sup port -Ops/1 nstrument -Calibration .htm I, accessed 
November 25, 2009, p.l. 
3 Chapman, J.A., Radiological Survey_[ the T056 Landfill; Area from 23'" Street to Building T/00; And An Area 
Across From Building TOll, GEN-ZR-0011, Rockwell International, Rocketdyne Division, August 26, 1988, pgs. 3, 
9-11, 13, 20, 62, 76, 79, 81, Appendix C. 
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cleanup standards were based on uniform contamination and an annual dose limit of 15 
.,,. I 

1111 JI"Cill per year. 

• 1998 Rockctdync Radiological Survey. In 1998. Rockctdyne perf(mned a final 
comprehensive radiological survey to measure total or removable surface activity on the 
walls. floors. ceilings. structural surfaces. concrete pads. sink traps. and the roof. The 
Rocketdyne acceptable release limit t()r fixed alpha and beta contamination was less than 
5.000 disintegrations per m inutc per I 00 square centimeters ( dpm/1 OOcm\ The 
acceptable limit for removable alpha contamination was less than 20 dpm/1 00cm2 and for 
beta it was less than I 00 dpm/1 00cm 2

. The ambient gamma release limit was less than 
5.0 !JR/hr above ambient background. Survey results were below the acceptable limits in 
1998. Samples were collected from sludge in a sink trap f(H· gamma spectroscopy 
analysis. The sludge was contaminated with low levels ofuranium-234 (U-234). Results 
found U-234 at 27.2 pCi/g. Both the sink and trap were removed and disposed. An 
additional sludge sample was taken fl·om a location several teet into the line and the 
sample met release criteria in 1998.23 

• 1998 California DHS Vct·ification Survey. In 1998. the California Department of 
Health Services (DHS) performed verification surveys and concurred that the facility met 
release criteria in 1998."' 

• I 998 Release for Umestrictcd Usc. On December 16. 1998. the California D11S 
released Building 40 II for unrestricted usc.' 

• 2001 EPA Verification Survey. In October 2001, the EPA conducted an oversight 
verification survey for alpha, beta. beta-gamma (total and removable) and gamma 
radiation. Survey results were below acceptable limits in 200 I and EPA field 
measurements confirmed the conclusions reached by Rocketdyne.6 

Radiological Use Authorizations: Both sealed and unsealed radioactive material sources were 
likely handled in Building 40 I I .7 

Former Radiological Burial or Disposal Locations: None found. 

1 Rutherford, P., Area IV Radiological Characterization Survey Final Report. A4CM-ZR-OO I L Revision A, Energy 
Technology Engineering Center, August 15, 1996. 
2 Barnes, J., Final Radiological Survev Data Packagefhr Building 011. Santa Susana Field /,aboratory, The Boeing 
Company, July 28, 1998. 
3 Oliver, B.M., Building TOll Final Survev Procedure. NOOISRR/40128, Rockwell International. Rocketdyne 
Division. April 19, 1994. 
4 Sapcrc Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArca IV Santa Susana Field 
Lahoratmy, Ventura County, California. Volume 2 Area IV Site Summaries. May 2005, p. R-2. 
5 Correspondence from Wesley, D., Department of Health Services. Radiologic Health Branch, to Barnes, J., Boeing 
North American/Rocketdyne Division, Reference: Building II Releasefor Unrestricted Use, dated December 16, 
1998. 

6 Rash, M., Final Oversight Verification and Confirmation Radiological Survey Report/or Building~ T-Oll, T-019. 
T-055. and T-100, Tetra Tech EM, Inc., December 20, 2002. 
7 Rash, M., Final Oversight Verification and Confirmation Radiological Sun'ey Report for Buildings T-Oll. T-019. 
T-055. and T-100, Tetra Tech EM, Inc., December 20, 2002, p. 9. 
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Aerial Photographs: Building 40 II was first identified in a I 959 aerial photograph. In 1959. 
an open storage (OS) area was identified at the southwest end of Bui I ding 40 I I and portions of a 
pipeline were visible along G Street southwest of Building 40 I I. In 1962/63. the open storage 
area is identified as OS-15 and contains a stain. A probable stain is noticed in OS- I 5 in I 965 
and a possible stain is noticed in OS- I 5 in I 967. In I 980 and 1983. two fill areas (f" A) 
containing vegetated. mounded material are identified south of Building 40 I I and G Street. By 
I 988. these two areas become part of a larger fill area identified as FA- I I . 1 

Radionuclidcs of Concern: Both sealed and unsealed radioactive material sources were likely 
handled in Building 40 I I.=' Radionuclides of conccnt include: americium-24 I (Am-241 ). Cs-
137. cobalt-60 (Co-60). europium isotopes (Eu-152. Eu-154). iridium-192 (lr-192). lead-210 
(Pb-2 I 0). plutonium isotopes (Pu-238, Pu-239. Pu-240. Pu-24 I). potassium-40 (K-40). radium-
226 (Ra-226), strontium-90 (Sr-90). Ta- I 82. technetium-99 (Tc-99), thorium isotopes (Th-230. 
Th-232). tritium (1-1-3). and uranium isotopes (U-234. U-235. U-238). 11 All radionuclides of 
concern listed. with the exception of lr- I 92 and Ta- I 82. arc included for a~nlysis in the August 
2009 Final Field Smnp/ing Plan, Radiological Background Studv. Santa Susana Field 
Lahomtory. Ir-192 and Ta-182 have half-lives of less than one year and thus do not meet the 
criteria for analysis. Table 3.3 presents a summary of radiological contaminants of concern. 

Drainage Pathways: The southeast side of Building 40 I I parallels a lined drainage channel 
running along G Strcct.5 The Building 40 I I leach field (identified as Al-Z9) was 200 linear feet 
and had a septic tank capacity of 2,340 gallons. The leach field was located approximately I 00 
feet south of Building 40 II. across G Street.6 It was removed in 2000. Aerial photographs from 
1965 to 2005 identify a drainage pathway that flows south t!·om 201

h Street to impoundments in 
Area 111.7 The general slope of Area IV is in a southerly direction. Water runoff is directed to 
the retention reservoirs which are part of the SSf"L industrial effluent control system. Liquid 
effluent discharge from the final retention pond into the Bell Canyon drainage occurs only after 
controlled effluent holdup and sampling.g 9 

1 Kartman, A.S .. Aerial Photo~raphic Analvsis ol Santa Susana Field Laboratory Area IV. Velltura Coullty, 
Cali/ornia. Volume 1 & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Rash, M., Final 01·ersi~ht Verification and Confirmation Radiological Surny Reportfhr Buildings T-Oll, T-019, 
T-055. and T-100. Tetra Tech EM. Inc .. December 20, 2002. p. 9. 
3 Rockwell International, Rocketdyne Division, Application for Renewed, State ol Ca/ifhrnia Broad Scope "A" 
Radioactive Materials License #00 15-70, Rl/RD-93-160, Erhibit 10: hn·entory ol Radioactil·e Sources, Revised 
August 7. 1995. p. 6. 
4 Internal Correspondence from Bresson, J.F. to Heine, W.F .. North American Rockwell Corporation, Re/erence: 
lmpection a/Santa Susana Radiographic Installation, April 18, 1969. 
5 Map located at: http://www.dtsc-sstl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
6 ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facility lnvesti~ation Work Plan, Area IV 
Santa Susana Field Laboratorv, Ventura Countv. California, Part !-Current Conditions Report, Volume I, October 
1993, pgs.4-84,4-87. 
7 Kartman, A.S., Aerial Photo~raphic Analvsis ol Santa Susana Field Laboratory Area IV, Ventura County, 
Cali/ornia, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
8 Chapman, J. A., Radiological Survey of Buildin~s TOJ9 and TOI3; An Area Northwest of T059, T019, T013, and 
T012: And a Storage Yard West of Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
9 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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Radiological Contamination Potential: Class I because of sealed and unsealed radioactive 
material sources used in Building 40 II. reported incidents. and previous investigations. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2. 7 provide a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 40 II area. As discussed above. an 
incident resulted in a radioactive liquid spill to the ground and previous investigation found 
radiological contamination in the Building 40 II area. In addition. previous characterization 
studies for the Building 40 I I area were focused on delineating the extent of contamination to 
standards that were appl icablc at the time and not to the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended l()r the 
Building 40 II area. This includes the f()llowing Building 40 II areas and appurtenances: 

• Fonner septic tank located on the southwest side of Building 40 II. If radioactive 
materials were released into the septic system. residual contamination may exist in the 
materials surrounding the former septic tank. 

• Fonner leach field located south of Building 4011. across G Street. If radioactive 
materials were released into the septic system. residual contamination may exist in the 
materials surrounding the former leach field. 

• Sink trap locations in Building 40 II where previous radiological contamination \Vas 
found. Radioactive sludge was previously found in a sink trap in the building. Residual 
contamination may still exist in sink traps locations or soils surrounding the sink trap 
locations. 

• Sanitary sewer line located west of Building 40 I I. If radioactive materials were released 
into the sewer system, residual contamination may exist in the materials inside and 
surrounding the sewer lines. 

• Former OS-15 identified on aerial photographs west of Building 40 II where staining was 
noted. If radioactive materials were stored in OS-15, contamination could migrate into 
the Building 40 II area and residual contamination may exist west of the building. 

• Northwest corner of Building 40 II where elevated Cs-13 7 was found in past 
investigations. Past cleanup efforts were not conducted to the standard of the December 
20 I 0 Administrative Order on Consent; consequently, residual contamination may exist 
near this corner of the building. 

• Lined drainage channel south of Building 40 II, along G Street. The G Street storm drain 
collects storm water from I ih Street, which in turn collects storm water from buildings 
using radioactive material; consequently, residual contamination may exist in the G Street 
drainage. 
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• Drainage pathways associated with the Building 40 II area and outside !\rca IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.7.4 Building 4171 Area 

Site Description: The Building 4171 area comprises Building 4171 and the land surrounding it 
on 19th Street between F and C Streets. Building 4171 \\as first identified as an X-Ray Building 
on a July 1964 industrial planning map. Building 4171 was built directly adjacent to Building 
4612. \\hich is discussed elsewhere in this section. Figure 2.7.4a provides a current photograph. 
The research team was unable to find building-specific drawing(s). Building 4171 was located 
west of the Building 4011 Radiation Instrument Calibration Laboratory and Electrical Substation 
4711. 12 These buildings arc discussed elsewhere in this section. No as-built dnmings were 
located for Building 41 71. Plate I presents a sum mar; or all identified features for this site. 

Building Features: Building 4171 was a steel-fi·<:mcd building with a concrete f1oor and 
measured 850 square feet.' !\ 200-gallon propane tank \\as located west of Building 4171. and 
east of 20th Street, for fueling maintenance vehicles.4 A sanitary sewer map shO\\ sa sewer line 
south of Building 4171.5 However. it is not clear if Building 4171. itselC is actually connected to 
this sewer line. 

Forme•· Use(s): Building 4171 \vas identified as an X-Ray Building on industrial planning 
maps.6 It was also used for storage of radiographic sources and miscellaneous electronic 
equipment.7 A 1993 Rockwell International internal letter notes that Building 4171 was a 
radiography room, but is currently vacant. The letter requests the use of the building to install 
and usc a new dosimeter calibrator that contains a radioactive source. The letter states that 
because of relatively high levels of radioactivity. the calibrator should be placed in a separate 
structure away from the calibration lab in Building 40 II. The dosimeter calibrator will not 
release radioactive materials. and thus Building 4171 will not become radioactively 
contaminated and will not require decontamination when use of the facility is no longer 

. d x rcqutre . 

1 Santa Susana Area IV, Atomics lnternationaliEnergy Systems Group Planning Maps, March 1962-November 
1992. 
2 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Laborat01y, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. R-5. 
3 Fire Preplan Area IV, Building 011 and Surrounding Area (Including Bldg. I71 and 172). Unknown Author. 
Unknown Date. 
4 

Group 5 Central Portion of Areas Ill and IV RCRA Facility lm·estigation Report. Santa Susana Field 
Laboratory. Ventura County, California. Volume VIII RFI Site Reports, Appendix D, Boeing Area IV Leach Field, 
CH2M Hill. Draft in Progress November 2008, p. Table D.2-2. 
5 Technical Site Information, Energy Technolot..'Y' Engineering Center (ETEC), GEN-AT-0027. Re\·ision B, Rockwell 
International Corporation, August 1993, p. b-23. 
6 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
7 Correspondence from Tuttle, R.J., Rockwell International, to Vaille, R., U.S. Environmental Protection Agency, 
Reference: Identification and Description of Areas Involved with Radioactive Materials at SSFL Area IV, dated 
October 2, 1989. 
8 Internal correspondence from Barnes, J., to Sitlington, S., Rockwell International Corporation, Reference: Request 
of Use ofSSFL Building 171, January 6, 1993. 
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Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

October 2012 

Current Usc: Demolished in 2000. 1 Based on available information. the dimensions of the 
excavation made during building demolition arc unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Building 4171 were not conducted. The Building 4171 area was 
covered as part of the Rockweii/Rocketdync 1994-1995 Area IV Radiological Characterization 
Survey. A walkabout gamma survey was conducted in the area of Building 4171. Only areas 
showing elevated gamma activity in the walkabout survey were followed up with an ambient 
gamma survey. Walkabout data was not reported in the characterization survey report. 
llowever. the walkabout survey results were reported to he consistent with ambient gamma 
survey measurements. The average gamma exposure rate for the developed areas of the Santa 
Susana Field Laboratory Area IV was 13.6 microroentgens per hour (pR/hr) with a maximum 
rate of 19.4 pR/hr. The average exposure rate for all of Area IV was 14.6 ~tR/hr with a 
maximum rate of 21.4 pR/hr. The local background exposure rate outside of Area IV was 15.6 
~tR/hr \vith a maximum value of 20.5 ~tR/hr. According to the survey report. the gamma 
radiation distribution of Area IV was statistically indistinguishable from the local background 
gamma radiation distribution. The U.S. Nuclear Regulatory Commission and the State of 
California specify a limit of 5 pR/hr above the average background of the data set for release of 
land for radiologically unrestricted usc. Ambient gamma regulatory limits were below these 
acceptable limits. 2 

Radiological Usc Authorizations: A safety committee annual review for 1987 notes two 
authorizations relating to Building 4171. Authorization 18 required leak test tags on the source 
safe. Authorization 42 required the door leading to the x-ray booth control room to be locked 
when unattended, the emergency shutdown button in the booth to be clearly posted, and leak tag 
tests to be updated properly.3 No other Radiological Use Authorizations have been located. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4171 was first identified on a 1965 aerial photograph. A 1965 
aerial photograph identiiies a large open storage (OS) area. denoted OS-15. to the east, west. and 
south of Building 4171. A probable stain was noted in OS-15. In 1967. a possible stain is 
located south of Building 4171. In 1980 and 1983, a till area containing vegetated, mounded 
material is identified south of Building 41 71 and G Street. By 1988, this area is part of a larger 
Jill area (FA) identified as FA-ll. A 1995 aerial photograph identities a probable horizontal tank 
west of Building 4171. By 2005, Building 4171 is no longer present.4 

1 Sapcre Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Lahoratorv. Ventura Countv. California, Volume 2- Area IV Site Summaries. May 2005, p. R-5. 
2 Rockwell lnternationai!Rocketdyne Division. Area IV Radiological Characterization Sun·e)', A4CM-ZR-OOII, 
Rev. A. August 15, 1996. 
1 Dix, T.E., Radiation Safety Committee Annual RCl·iewfor 1987, NOOISRR140105, Rockwell International 
Corporation, June 15, 1988, pgs. 9, 29. 
" Kartman, A.S., Aerial Photographic Anazvsis of Santa Susana Field Laboratory - Area IV, Ventura County, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
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Radionuclidcs of Concern: Radiographic source containers usually consisted of depleted 
uranium. Radionuclides associated with potential migration from Building 40 II include: 
americium-241 (Am-241 ). cesium-137 (Cs-137). cobalt-60 (Co-60). europium isotopes (Eu-152. 
Eu-154). iridium-192 (lr-192).1ead-210 (Pb-210). plutonium isotopes (Pu-238. Pu-239. Pu-240. 
Pu-241 ). potassium-40 (K-40). radium-226 (Ra-226). strontium-90 (Sr-90). tantalum-182 (Ta-
182). tcchnetium-99 (Tc-99). thorium isotopes (Th-230. Th-232). tritium (11-3 ). and uranium 
isotopes (U-234. U-235. U-238).23 All radionuclidcs of concern listed. with the e:xception of lr-
192 and Ta-182. arc included for analysis in the August 2009 Final Field Sampling Plan. 
Radiological Background Studv. Santa Susana Field Lahomtorv. lr-192 and Ta-182 have half
lives of less than one year and thus do not meet the criteria for analysis. Table 3.3 presents a 
summary ofradiological contaminants of concern. 

Drainage Pathways: Storm drainage for Building 417! follows a culvert around the north and 
west of the bui !ding. The drainage flows southwest to 20th Street.-! Aerial photographs from 
1965 to 2005 identify a drainage pathway that flows south from 20th Street to impoundments in 
Area 111.' Building 4171 was located north ofa lined drainage channel running southwest along 
G Street. Two other surface drainage channels. one lined and one unlined. \vcre located just 
south of Ci Street. between 19111 and 20th Streets. These channels run south into Area lll.r, The 

general slope of Area IV is in a southerly direction. Water runoff is directed to the retention 
reservoirs which are part of the SSFL industrial ellluent control system. Liquid effluent 
discharge from. the Jinal retention pond into the Bell Canyon drainage occurs only after 
controlled etllucnt holdup and sampling.u Building 4171 was located west of Building 4011 
Radiation Instrument Calibration Laboratory. which handled radioactive materials. This presents 
a possibility of radiological contamination in the area of Building 4171. 

Radiological Contamination Potential: Class 1 because storage of radiographic sources, 
potential radioactive material migration via surface waste flow or airborne release from Building 
4011. and lack of site investigation. 

1 Correspondence from Tuttle, R.J .. Rockwell International, to Vaille, R., U.S. Environmental Protection Agency, 
Reference: Identification and Description of Areas fm·olved with Radioacti\·e A1atcrials at SSFL Area IV, dated 
October 2, 1989. 
2 Rockwell International. Rocketdyne Division, Application for Renewal. State of California Broad Scope ·A·· 
Radioactive Materials License #0015-70. RI/RD-93-160. Exhibit 10: Im·cntory of Radioactive Sources, Revised 
August 7, 1995. p. 6. 
3 Internal Correspondence from Bresson, J.F. to Heine. W.F., North American Rockwell Corporation. Reference: 
Inspection u{Santa Susana Radiographic lnstallatiun. April 18, 1969. 
4 Technical Site fnj(mnation. Energy Technology Engineering Center (ETEC). GEN-AT-0027. Revision B, Rockwell 
International Corporation. August 1993, p. b-25. 
5 Kartman, A.S .. Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV, Ventura County. 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
6 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
7 Chapman, J. A., Radiological Survey of Buildings T019 and T013; An Area Northwest of T059, T019. T013, and 
TO/ 2; And a Storage Yard West of Buildings T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, I 988, p. 17. 
8 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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Recommended Locations for Sediment/Soil Sampling: 
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Plate I and Figure 2. 7 provide a convenient reference for the following recommendations. 

Due to lack of site investigation, storage of radioactive source materiaL and potential radioactive 
material migration via surface waste flow or airborne release from Building 40 I I. there is a 
possibility that radionuclide concentrations in soil will exceed the standard required hy the 
December 20 I 0 Administrative Order on Consent. Therefore, additional characterization IS 

recommended for the Building 4171 area. This includes the f(JIIowing Building 4171 areas: 

• Fonner sealed source use and storage areas of Building 4171 footprint if locations can be 
determined. Due to lack of site investigation, areas of known radioactive material use 
and storage may have residual contamination. 

• Sanitary sewer located south of Building 4171 footprint. If radioactive materials were 
released into the sewer system. residual contamination may exist in the materials inside 
and surrounding the sewer lines. 

• Former OS-15 identified on aerial photographs south and west of Building 4 I 71 footprint 
where staining was noted. If radioactive materials were stored in OS-15. contamination 
could migrate into the Building 4171 area and residual contamination may exist west of 
the hu i ld in g. 

• Storm drainage area along north and west ofthe Building 4171 footprint. The 20th Street 
storm drain collects storm water from Systems for Nuclear Auxiliary Power Building 
4019: consequently. residual contamination may exist along the 201h Street drainage. 

• Drainage pathways associated with the Building 4171 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.7.5 Building 4172 Area 

Site Description: The Building 4172 area comprises Building 4172 and the land surrounding it. 
Building 4172 was first identitied as an X-Ray Building on a March 1973 industrial planning 
map. The building was located adjacent to Building 40 I L between 18th and I 9th Streets. 12 

Figure 2.7.5a provides a current photograph. The research team was unable to find building
specitic drawing(s). Building 401 I. the Radiation Instrument Calibration Laboratory. is 
discussed elsewhere in this section. No as-built drawings were located for Building 4 I 72. Plate 
I presents a summary of all identified features for this site. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2- Area IV Site Summaries. May 2005, p. R-7. 
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Building Features: Building 4172 was a single-story building with lead/concrete block walls 
and a metal roof. The building measured 630 square tcet. 1~ A tank of unknown contents was 
associated with Building 4172 in a Resource Conservation and Recovery Act Facilit) 
Investigation (RFI) report. hut no other information has been identified on this tank.' A sanitary 
sewer map shows a sewer line under Building 4172.4 

Formet· LTse(s): Building 4172 \vas identified as an X-Ray Building on industrial planning 
maps. It was designed for· shielded room radiography of pipe welds. valves. components. and 
subasscmb I ies. It \Vas also used for storage of scaled sources that were checked every six 
months to ensure no leakage occurred.'!• Scaled plutonium fuel elements were x-ray inspected in 
Building 4172. 7 Reportedly. Building 4172 was mistakenly listed on a Nuclear Regulatory 
Commission license. The building'' as deleted from that license in December of 1982.x 

Information from Inteniewees: None to date. 

Radiological Incident Reports: There has been one incident associated with Building 4172. 
The follm\ ing table provides information presented in an incidents database provided by Boeing. 
Summaries of only the incidct~1 reports that resulted or may have resulted in releases to the 
environment are provided following the table. when ~:vailable. Summaries of all available 
incident reports arc provided in Attachment A. 

Building 4172 Incident Report Summary 

Incident File Date of Location of Isotopes Description of Incident 
Name Incident Incident 

i\0057 4113/1977 X RAY ROOM MISDIRECTED X-RAY BEAM 
CAUSED EXPOSURE TO THE 
OPERA TOR IN THE CONTROL 
ROOM. 

1 Fire Preplan Area IV, Building Off and Surrounding Area (Including Bldg. 171 and 172). Unknown Author. 
Unknown Date. 
2 Pritchett D., Radiation Survey, SSFL. Building 172. Unknown Organization. 1-ebruary 4. 1994, HDMSpO 1703040. 
1 Gruup 5 Central Portion of Areas ill and IV RCRA Facilitv investigation Report, Santa Susana Field 
Laboratory. Ventura County, California. Volume VIII RFI Site Reports, Appendix D, Boeing Area IV Leach Field. 
CH2M Hill, Draft in Progress November 2008. p. Table D.2-2. 
4 Technical Site information. Energy Technology Engineering Center (ETEC). GEN-AT-0027. Revision B, Rockwell 
International Corporation, August 1993, pgs. b-23. 
5 Santa Susana Area l V. Atomics International/Energy Systems Group Planning Maps, March 1 962-November 
1992. 
6 Internal correspondence from Donnelly, C.W. to Heine. W.F .. Rockwell International. Reference: Application 
Authorization to Perform X-Radiography in Building 172. Nuclear Development (NDFL) Field Laboratorv. Santa 
Susana, dated February 25, 1974. [This supercedes similar letters dated June 4, 1973 and August 8, 1 973.] 
7 Correspondence from Tuttle, R.J., Rockwell International, to Vaille, R., U.S. Environmental Protection Agency, 
Reference: Identification and Description ol Areas Involved with Radioactive Materials at SSFL Area IV, dated 
October 2, 1989. 
8 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2 -Area IV Site Summaries, May 2005, p. R-7. 
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Current Usc: Demolished in 2000. 1 Based on available information, the dimensions of the 
excavation made during building demolition arc unkn(m n. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 

• Biannual Leak Check Program. No leaking sealed sources reportedly were detected 
during the biannual leak check program. An entry in The Boeing Company's Radiation 
Safety Records Management System suggests that release data following 
decommissioning and demolition efforts at Building 4172 was collected: hmvcvcr. 
documentation of such survey has not be located to date.-' 

• 1973 Rockwell Radiation Survey. On February 28. 1973. radiation surveys were 
performed at Building 4172 to determine if equipment operating limitations would be 
required. Four surveys were performed. Survey results ranged from less than 0.1 to 44 
milliroentgens per hour (mR/hr) across all four surveys. The highest readings were 
recorded on the high roof of Building 4011.3 

• 1994 Radiation Survey. On or around Fcbruar) 4. 1994. a radiation survey of Building 
4172 was conducted. The x-ray tube was positioned at areas to be surveyed. Survey 
results ranged from 0.2 to 1.5 mR/hr. but were 20 to 1.000 mR/hr when the lead shield 
ncar the cable cutout was removed. The highest readings. 1.5 mR/hr with lead shielding 
or 1.000 mR/hr without lead shielding. were recorded on the high roof of Building 4011.4 

Radiological Usc Authorizations: The following Use Authorizations have been located for 
Building 4172. 

• Use Authorization Series 68, originally dated January 30. 1975. first permitted x
radiography in this building. Operations \vere subsequently permitted under Usc 
Authorization Series 93. edition C June 30, 1978. Both ofthese authorizations permitted 
the use of scaled sources for radiography. 5 

• Use Authorization 42 noted that a '"Caution Radiation Area" sign was required if 
appropriate based on use of the building, the door leading to the x-ray booth must be 
locked when unattended, the emergency shutdown button in the booth must be clearly 
posted, and leak test tags must be properly updated.6 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Lahoratory. Ventura Countv. California. Volume 2- Area IV Site Summaries, May 2005, p. R-7. 
2 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Lahoratorv. Ventura County, Calij(Jrnia, Volume 2 Area IV Site Summaries, May 2005, p. R-7. 
1 Internal correspondence from Moore, J.D .. to Heine, W.F .• North American Rockwell, Reference: Radiation 
Survev at X-Ray Building T/72, February 28, 1973. 
4 Pritchett, D .. Radiation Survev, SSFL, Building 172. Unknown Organization, February 4, 1994, HDMSpO 1703040. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of'Area IV Santa Susana Field 
Laboratory. Ventura Coun(v. California, Volume 2 Area IV Site Summaries, May 2005, p. R-7. 
"Dix, T.E .. Radiation Safety Committee Annual Review for 1987, N001SRR/40105, Rockwell International 
Corporation, June 15, 1988, pgs. 9, 29. 
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• Usc Authorization 18 pertained to radiographic safety proccdures.
1 

Former Radiological Burial or Disposal Location: None found. 

October 2012 

Aerial Photographs: Building 4172 is first identified in a 1967 aerial photograph. In 1980 and 
1983. a fill area containing vegetated, mounded material is identified south of Building 4172 and 
G Street. By 1988. this area is part of a larger fill area (FA) identified as FA-ll. The footprint 
ofthc building is still visible in 2005.=' 

Radionuclidcs of Concern: Scaled sources were stored in Building 4172. but the research team 
did not rind evidence identifying the specific sources.' Radionuclidcs associated with potential 
migration from Building 4011 include: americium-241 (Am-241 ). cesium-137 (Cs-137). eobalt-
60 (Co-(JO). europium isotopes (Eu-152. Eu-154). iridium-192 (lr-192). lead-21 0 (Pb-21 0). 
plutonium isotopes (Pu-238. Pu-239. Pu-240. Pu-241 ). potassium-40 (K-40). radium-226 (Ra-
226), struntium-90 (Sr-90). tantalum-182 (Ta-182). tcchnctium-99 (Tc-99). thorium isotopes 
(Th-230. Th-232). tritium (H-3). and uranium isotopes (U-234. lJ-235. U-238). 4

" All 
radiom11.:klcs of concern listed. with the exception of lr-192 and Ta-182. are included for 
analysi~ il' the August 2009 Final FiL'Id Sa111pling Plan. Radiological Background Stw~y, Santa 
Susanu Field l~ahoratorv. lr-192 and Ta-182 have half-lives of less than one year and thus do 
not meu the criteria for analysis. Table 3.3 presents a summary of radiological contaminants of 
concern. 

Drainage Pathways: Aerial photographs from 1965 to 2005 idcnti fy a drainage pathway that 
flows south fl·om 20th Street to impoundments in Area III.(' Building 4172 was located north of a 
lined drainage channel running southwest along G Street. Two other surface drainage channels, 
one lined and one unlined. were located just south of G Street. between 19th and 20th Streets. 

These chmmels run south into Area 111.7 The general slope of Area IV is in a southerly direction. 
Water runoff is directed to the retention reservoirs which are part of the SSFL industrial effluent 
control system. Liquid effluent discharge fl·om the final retention pond into the Bell Canyon 
drainage occurs only after controlled eflluent holdup and sampling.~ 'i Building 4172 was located 

1 Dix, T.E .. Radiation Safctr Committee Annual Rel·iewf(Jr 1987, NOOJSRRJ40105. Rockwell International 
Corporation. June 15, 1988, pgs. 9, 29. 
2 Kartman, ,\.S., Aerial Photographic Analvsis o{ Santa Susana Field Laboraton· Area JV, Ventura Count)', 
California. l"u.'ume 1 & 2. U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
1 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of Area JV Santa Susana Field 
Lahoratorv, i"cntura Countv. Ca/ij(m1ia, Volume 2 Area JV Site Summaries, May 2005, p. R-7. 
~ Rockwe.ll International, Rockeidyne Division, Application for Renewal, State of Ca/ifomia Broad Scope "A" 
Radioactive Materials License #00 15-70, RJIRD- 93-160. EYhibit 10: lnvcnton• of Radioactil•e Sources, Revised 
August 7, 1995. p. 6. 
5 Internal Correspondence from Bresson, J.F. to Heine, W.F., North American Rockwell Corporation, Reference: 
Inspection ofSunta Susana Radiographic installation, April 18, 1969. 
6 Kartman, A.S., Aerial Photographic Analv.~is of Santa Susana Field Laboratoty Area JV, Ventura Countv. 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
8 Chapman, J. A., Radiological Survey o{ Buildings 7'019 and TOJJ; An Area Northwest of 7'059. 7'019, TOJJ, and 
TOJ 2; And a Storage Yard West of Buildings 7'626 and 7'038, GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
9 Map located at: http://www .dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
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just west of Radiation Instrument Calibration Building 40 II. vvhich handled radioactive 
materials. This presents a possibility of radiological contamination in the area of Building 4172. 

Radiological Contamination Potential: Class 2 because of storage of sealed sources. 
inspection of plutonium fuel elements. and potential radioactive material migration via surface 
water flow or airborne release from Building 40 II. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.7 provide a convenient reference fl1r the following recommendations. 

Due to storage of scaled sources. inspection of plutonium fuel clements. and potential radioactive 
material migration via surface \\ ater flow or airborne release from Building 40 I I. there is a 
possibi I ity that rad ionucl ide concentrations in soi I wi II exceed the standard rcqu ired by the 
December 20 I 0 Administrative Order on Consent. Therefore. additional characterization Is 
recommended for the Building 4172 area. This includes the following Building 4172 areas: 

• Former scaled source use and storage areas of Building 4172 footprint if locations can be 
determined. Due to lack of site investigation. areas of known radioactive material usc 
and storage may have residual contamination. 

• Sanitary sewer located under Building 4172 footprint. If radioactive materials were 
released into the sewer system. residual contamination may exist in the materials inside 
and surrounding the sewer lines. 

• Drainage pathways associated with the Building 4172 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.7.6 Building 4500 Area 

Site Dcscdption: The Building 4500 area comprises Building 4500 and the land surrounding it 
on G Street between I i" and 20111 Streets. Building 4500 is identified on a March 1962 industrial 
planning map as a Gas Bottle Dock. The building does not appear on a 1962/63 aerial 
photograph, but docs appear on the next available aerial photograph in 1965. Building 4500 was 
a small shed built on a concrete pad located south of Flammable Material Storage Building 4008 
and east of Radiation Instrument Calibration Laboratory Building 40 lt.'·~-3 These buildings arc 
discussed elsewhere in this section. Figure 2.7.6a provides a current photograph. The research 
team was unable to find building-specific drawing(s). No as-built drawings were located for 
Building 4500. Plate I presents a summary of all identified features for this site. 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratmy, Ventura Countv, California, Volume 2 Area IV Site Summaries, May 2005, p. R-11. 
" Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV, Ventura County, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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Former Use(s): Building 4500 was used as a storage area for portable gas containers. including 
argon. nitrogen. helium. and various calibration gasses. It was also a drop-ofT and pick-up point 
for suppliers. The high-pressure gas cylinders stored in Building 4500 were used throughout 
Area IV. In 1998. the building was identified as '"foundation only .. and left unused. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: The walls and foundation of Building 4500 were in place as of 2005. but have 
since been demolished. Based on available inf(xmation, the dimensions of the excavation made 
during building demolition arc unknown.c 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcase(s): 
Radiological surveys specific to Building 4500 vvcrc not conducted. The Building 4500 location 
was covered as part of the Rockvvell/Rockctdync 1994-1995 Area IV Radiological 
Characterization Survey. An ambient gamma and walkabout survey \vas conducted in the area 
of Building 4310. The average gamma exposure rate for the developed areas of the Santa Susana 
Field Laboratory Area IV was 13.6 microrocntgens per hour (flR/hr) with a maximum rate of 
19.4 flR/hr. The average exposure rate for all of Area IV was 14.6 ~tR/hr with a maximum rate 
of 21.4 ~tR/hr. The local background exposure rate outside of Area IV was 15.6 flR/hr with a 
maximum value of20.5 ~tR/l1r. According to the survey report, the gamma radiation distribution 
of Area IV was statistically indistinguishable lJ·om the local background gamma radiation 
distribution. The U.S. Nuclear Regulatory Commission and the State of California specify a 
limit of 5 flR/hr above the average background of the data set for release of land for 
radiologically unrestricted use. Ambient gamma regulatory limits were below these acceptable 
limits.3 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4500 is first identified on a 1965 aerial photograph. In 1967. a 
pipeline is identified running southeast along I th Street then turning southwest along G Street 
and ending just south of Building 4500. In 1972. a ground scar is located south of Building 4500 
and G Street. The pipeline and ground scar are both identified in 1978 and 1980 aerial 
photographs. In 1980, an open storage area is also noted northwest of Building 4500. A 1983 
aerial photograph identifies the pipeline, ground scar, and open storage (OS) area. In 1995, the 
pipeline and open storage area, now identified as OS-20, are still present. A stain and probable 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005. p. R-11. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 --Area IV Site Summaries, May 2005, p. R-11. 
3 Rockwell lnternational/Rocketdyne Division, Area IV Radiological Characterization Survev, A4CM-ZR-OOJJ, 
Rev. A, August 15, 1996. 
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refuse container are identified in the open storage area north\\est of Building 4500. The building 
appears to be demolished in a 2005 aerial photograph. 1 

Radionuclidcs of Concern: The research team did not find evidence of radioactive material usc 
in Building 4500. Radionuclides associated with potential migration from Building 40 II 
include: americium-241 (Am-241 ). cesium-137 (Cs-137). cobalt-60 (Co-60). europium isotopes 
(Eu-152. Eu-154). iridium-192 (lr-192). lead-21 0 (Pb-21 0). plutonium isotopes (Pu-238. Pu-239. 
Pu-240. Pu-241 ). potassium-40 (K-40). radium-226 (Ra-226). strontium-90 (Sr-90). tantalum-
182 (Ta-182). technetium-99 (Tc-99). thorium isotopes (Th-230. Th-232). tritium (11-3 ). and 
uranium isotopes (U-234. U-235. U-238). 21 All radionuclides of concern listed. with the 
exception of lr-192 and Ta-182. arc included for analysis in the August 2009 Final Field 
Sampling Plan, Radiological Background Studv, Santa Susana Field Lahoratmy. lr-192 and Ta-
182 have half-lives of less than one: ear and thus do not meet the criteria for analysis. Table 3.3 
presents a summary of radiological contaminants of concern. 

Drainage Pathways: The southeast side of Building 4500 parallels a lined drainage channel 
running southwest along G Street."1 Aerial photographs fl·om 1957 to 2005 indicate that drainage 
followed I ih Street to the south and continued to impoundments in Areas Ill and IV. The Area 
IV impoundment is identified as IM-5 on aerial photograph analysis and as the I ih Street 
Drainage in this technical memorandum. The I ih Street Drainage is discussed later in this 
section. Aerial photographs ll·om 1965 to 2005 also identify a drainage pathway that flows south 
tl·om 201

h Street to impoundments in Area Ill.' The general slope of Area IV is in a southerly 
direction. Water runoff is directed to the retention reservoirs vvhich arc part of the SSFL 
industrial eft1ucnt control system. Liquid cfllucnt discharge from the final retention pond into 
the Bell Canyon drainage occurs only after controlled eff1uent holdup and sampling.6 7 Building 
4500 may have received drainage from I ih Street that was redirected along G Street to 201

h 

Street. Drainage fi·om I ih Street could have included runoff fl·om Buildings 4005, 4006. 40 I 0. 
4012, and 4024. all of which handled radioactive materials. This presents a possibility of 
radiological contamination in the area of Building 4500. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water f1ow or airborne release from Building 40 II, stains and OS-20 
identified on aerial photographs. potential radioactive drainage along G Street and lack of site 
investigation. 

1 Kartman. A.S .. Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV. Ventura Countv. 
California. Volume 1 & 2. U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Rockwell International, Rocketdyne Division. Application ./(Jr Renewal, State of' California Broad Scope ""A .. 
RadioactiJ•e Materials License #0015-70, RI/RD-93-160, E\-hibit 10: lm'enton; of' Radioactive Sources, Revised 
August 7, 1995, p. 6. 
3 Internal Correspondence from Bresson. J.F. to Heine, W.F., North American Rockwell Corporation, Reference: 
Inspection of Santa Susana Radiographic Installation, April I 8, I 969. 
~Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf 
5 Kartman, A.S., Aerial Photographic Analvsis of' Santa Susana Field Laboratorv Area IV, Ventura Countv, 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
6 Chapman, J. A., Radiological Sun'ev of Buildings T019 and TOI3; An Area Northwest of T059, TOI9, T013. and 
TOI2; And a Storage Yard West of' Buildings T626 and T038. GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, I 988, p. I 7. 
7 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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Plate I and Figure 2.7 provide a convenient reference for the following recommendations. 

Due to lack of site investigation. potential radioactive material migration via surface water tlow 
or airborne release from Building 40 II, stains and OS-20 identified in aerial photographs. and 
potential radioactive drainage along G Street. there is a possibility that radionuclide 
concentrations in soil will exceed the standard required by the December 20 I 0 Administrative 
Order on Consent. TherehliT. additional characterization is recommended for the Building 4500 
area. This includes the follmving Building 4500 areas: 

• Stains and OS-20 identified in aerial photographs north of the Building 4500 footprint. 
Unknown stained areas and open storage areas could be a potential source of residual 
contamination. 

• ()mund scar identified in aerial photographs located south of Building 4500 f()otprint and 
(i Street. Unknown scar should be further ii-:vestigated to determine if there is any 
residual contamination present. 

• Southeast edge of the Building 4500 f(~otprint. ncar the G Street drainage channel. The G 
Street storm drain collects storm water thm1 171

" Street. which in turn collects storm 
water from buildings using radioactive materiz-.1; consequently. residual contamination 
may exist along the G Street drainage. 

• Drainage path\vays associated with the Building 4171 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.7.7 Parking Lot 4521 

Site Description: The Parking Lot 4521 area comprises Parking Lot 4521 and the land 
surrounding it. Parking Lot 4521 is identified on a March 1962 industrial planning map as a 
parking lot serving Building 40 I I, but it is not identified on any subsequent planning maps. 1 A 
20~5 .historical site assessment places the parkin

1
¥, lot on .the north~ast an_d southwest sides of 

Bulldmg 40 II, between F and G Streets and 18 and 20'11 Streets.- Aenal photographs from 
1959 to 2005 indicate paved areas on either side of Building 4011. but it is not clear ifthe paved 
areas were ever used as parking lots.3 Figure 2.7.7a provides a current photograph. The research 
team was unable to find building-specific drawing(s). Building 40 II is discussed elsewhere in 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment a/Area IV Santa Susana Field 
Lahoratorv, Ventura Cozmtv, California. Volume 2 --Area IV Site Summaries, May 2005, pgs. R-13 and Site 
Summary Group R Figure. 
1 Kartman. A.S., Aerial Photographic Ana~ysis of' Santa Susana Field Laboratory - Area IV. Ventura County, 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
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this section. No as-built dra\\ ings \vcrc located for Parking Lot 4521. Plate I presents a 
summary of all identified !Catures for this site. 

Building Features: !\ sanitary se\\er line is identified originating from the \\est side of 
Building 40 II and running west across Parking Lot 4521 to 20111 Street. 1 

Former Usc(s): Parking Lot 4521 served as a parking lot for Building 40 II and the surrounding 
area. 2 

Information from lntc.-vicwccs: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Demolished in the mid-1960s. 1 Based on available information. the dimensions 
of the excavation made during building demolition are unknown. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Parking Lot 4521 were not conducted. The Parking Lot 4521 
area was covered as part of the Rockwcii/Rocketdyne 1994-1995 /\rca IV Radiological 
Characterization Survey. An ambient gamma and walkabout survey was conducted in the area 
of Building 4310. The average gamma exposure rate for the developed areas of the Santa Susana 
Field Laboratory Area IV was 13.6 microroentgens per hour (flR/hr) with a maximum rate of 
19.4 flR/hr. The average exposure rate for all of Area IV was 14.6 ~tR/hr with a maximum rate 
of 21.4 flR/hr. The local background exposure rate outside of Area IV was 15.6 fliVhr with a 
maximum value of 20.5 flR/hr. According to the survey report. the gamma radiation distribution 
of Area IV was statistically indistinguishable from the local background gamma radiation 
distribution. The U.S. Nuclear Regulatory Commission and the State of California specify a 
limit of 5 ~tR/hr above the average background of the data set for release of land for 
radiologically unrestricted use. Ambient gamma regulatory limits were below these acceptable 
limits . .J 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Aerial photographs fi·om 1959 to 2005 indicate paved areas on the 
northeast and southwest sides of Building 40 II. but it is not clear if the paved areas were ever 
used as parking lots. In 1959. the southwest paved area is identified as an open storage (OS) 
area. In 1962/63, the open storage area is identified as OS-15 and contains a stain. A probable 
stain is noticed in OS-15 in 1965 and a possible stain is noticed in OS-15 in 1967. In 1980 and 

1 Technical Site Information. Energv Technologv Engineering Center (ETEC). GEN-AT-0027. Re1·ision B. Rockwell 
International Corporation, August I993, p. b-23. 
c Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March I 962-November 
1992. 
1 Sapcre Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv, California, Volume 2- Area IV Site Summaries, May 2005, p. R- I 3. 
4 Rockwell lnternationai!Rocketdyne Division, Area IV Radiological Characterization Sun·ev. A4CM-ZR-OOI 1. 
Rev. A, August I5, I996. 
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1983. an open storage area is noted in the paved area on the northeast side of Bui !ding 40 I I. 
Additionally. two fill areas containing vegetated. mounded material arc identified south of the 
Building 40 II paved areas and G Street By 1988. the two areas of mounded material are 
identilied as one large vegetated fill area (FA). FA-ll. A 1995 aerial photograph notes an open 
storage area identified as OS-20 with a stain and probable refuse container in the paved area on 
the northeast side of Building 40 II. In 2005, the paved areas northeast and southwest of 
Building 40 I I are still present as is OS-20 and FA-I 1. 1 

Radionuclides of Concern: The research team did not find evidence of radioactive material usc 
in Parking Lot 4521. Radionuclides associated with potential migration from Building 40 I I 
include: americium-241 (Am-241 ). cesium-137 (Cs-137). cobalt-60 (Co-60). europium isotopes 
(Eu-152. Eu-154), iridium-192 (lr-192).1ead-210 (Pb-2!0), plutonium isotopes (Pu-238. Pu-239. 
Pu-240. Pu-241 ). potassium-40 (K-40). radium-226 (Rc:-226). strontium-90 (Sr-90). tantalum-
182 (Ta-182). tcchnctium-99 (Tc-99). thorium isotopes (Th-230. Th-232). tritium (H-3). and 
uranium isotopes (U-234. U-235. U-238).~ 3 All radionuclides of concern listed. with the 
exception of lr-192 and Ta-182. are included for analysis in the August 2009 Final Field 
Sampling Plan, Radiological Background Studv. Santo Su.\<1/la Field Lohomtorv. lr-192 and Ta-
182 have half-lives of less than one year and thus do not meet the criteria for analysis. Table 3.3 
presents a summary ofradiological contaminants of concern. 

Dt·ainage: Pathways: A lined drainage channel parallels the southeast side of Parking Lot 4521 
and runs southwest along Ci Street4 Aerial photographs t!·om 1965 to 2005 identity a drainage 
pathway that t1ows south from 20111 Street to impoundments in Area II1.5 The general slope of 
Area IV is in a southerly direction. Water runoff is directed to the retention reservoirs which arc 
part of the SSFL industrial effluent control system. Liquid effluent discharge fl·om the final 
retention pond into the Bell Canyon drainage occurs only after controlled effluent holdup and 
sampling.'' 7 Parking Lot 4521 was located on the cast and west sides of Radiation Instrument 
Calibratio:J Building 40 II. which handled radioactive materials. This presents a possibility of 
radiological contamination in the Parking Lot 4521 area. 

Radiological Contamination Potential: Class 2 because of stained areas and open storage 
areas noted in aerial photographs. potential radioactive material migration via surface water flow 
or airborne release from Building 4011. potential radioactive drainage along Ci Street. and lack of 
site investigation. 

1 Kartman. A.S., Aerial Photow-aphic Analvsis of Santa Susana Field Laboratory Area IV. Ventura Countv. 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
2 Rockwell International, Rocketdyne Division. Application j(1r Renewal. State of' California Broad Scope "A .. 
Radioactin: Materials License #00 I 5-70. R//RD-93- I 60. E•hibit 10: Inventory of Radioactive Sources, Revised 
August 7. 1995, p. 6. 
3 Internal Correspondence from Bresson, .I.F. to Heine, W.F., North American Rockwell Corporation, Reference: 
Inspection of' Santa Susana Radiographic Installation. April 18, 1969. 
4 Map located at: http://www.dtsc-sstl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
5 Kartman, A.S., Aerial Photographic Analvsis of' Santa Susana Field Laboratory · Area IV. Ventura County. 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
6 Chapman, .1. A., Radiological Sun•ey of Buildings T019 and T0/3: An Area Northwest of T059, T0/9, T0/3. and 
T012: And a Storage Yard West of' Buildings T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
7 Map located at: http://www.dtsc-sstl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.7 provide a convenient reference for the f(liiO\\ ing recommendations. 

Due to lack of site investigation. potential radioactive material migration via surface water flow 
or airborne radiation ti·om Building 40 II. stains and open storage areas identified in aerial 
photographs. and potential radioactive drainage along G Street. there is a possibility that 
radionuclide concentrations in soil will exceed the standard required by the December 20 I 0 
Administrative Order on Consent. Theref(Jre. additional characterization is recommended l(lr the 
Parking Lot 4521 area. This includes the f(lllowing Parking Lot 4521 areas: 

• Stains. OS-15. and OS-20 identified in aerial photographs in and around Parking Lot 
4521 f(lotprint. Unknown stained areas and open storage areas could be a potential 
source of residual contamination. 

• Sanitary sewer that runs west fi·om Building 40 II through Parking Lot 4521 footprint. If 
radioactive materials were released into the sewer system. residual contamination may 
exist in the materials inside and surrounding the sewer lines. 

• Lined drainage channel along Ci Street. south of Parking Lot 4521 f(lotprint. The Ci 
Street storm drain collects storm water fl·om I i 11 Street. which in turn collects storm 
\Vater fi·om buildings using radioactive material; consequently. residual contamination 
may exist along the G Street drainage. 

• Drainage pathways associated with the Parking Lot 4521 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.7.8 Building 4611 Area 

Site Description: The Building 4611 area comprises Building 4611 and the land surrounding it 
near the intersection of 19111 and G Streets. Building 4611 is first identified on a 1959 aerial 
photograph. Industrial planning maps note Building 4611 was a paint spray booth canopy. It is 
assumed that the building was an open structure tor spray painting. The structure was located at 
the southwest corner of Radiation Instrument Calibration Laboratory Building 4011. 12 Figure 
2. 7.8a provides a current photograph. The research team was unable to find available building
specific drawing(s). Building 40 II is discussed elsewhere in this section. No as-built drawings 
were located for Building 4611. Plate I presents a summary of all identified features lor this 
site. 

Building Features: No information was located. 

1 Kartman, A.S., Aerial Plwto?,raphic Analysis ol Santa Susana Field Laboratory Area IV. Ventura County, 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
:> Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-Novcmber 
1992. 
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Former Usc(s): Building 4611 was assumed to be an open structure for spray painting. 1 

Inf01·mation from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: The last legible industrial planning map that specifically identifies Building 4611 
is a 1978 map. 2 Building 4611 docs not appear on a May 1978 aerial photograph. 3 The building 
presumably was demolished in 1978. Based on available information. the dimensions of the 
excavation made during bu!lding demolition are unknown. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Release(s): 
Radiological surveys specific to Building 4611 were not conducted. The Building 4611 area was 
covered as part of the Rockwt?II/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. An ambient gamn1a and '' alkabout survey was conducted in the area of Building 4310. 
The average gamma exposure rate for the developed areas of the Santa Susana Field Laboratory 
Area IV was 13.6 micro;·pcntgens per hour (~tR/hr) with a maximum rate of 19.4 ~tiVhr. The 
average exposure rate fo,· all of Area IV was 14.6 ~tR/hr wilh a maximum rate of 21.4 ~R/hr. 
The local background cxpost;:e rate outside of Area IV \\aS 15.6 ~tR/hr with a maximum value of 
20.5 ~tiVhr. According to the survey report. the gamma radiation distribution of Area IV was 
statistically indistinguishabk from the local background gamma radiation distribution. The U.S. 
Nuclear Regulatory Commission and the State of California specify a limit of 5 ~tR/hr above the 
average background of the data set for release of land f(x radiologically unrestricted usc. 
Ambient gamma regulatory limits were below these acceptable limits . .J 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4611 is identified in a 1959 aerial photograph. In 1959, an open 
storage area was identified along the southwest side of Building 40 I I. just north of Building 
4611, and portions of a pipeline were visible along G Street southwest of Building 4611. In 
1962/63. Building 46 I I is included in the open storage area (OS), now identified as OS-15, and a 
stain is visible. In 1965, Building 4611 is no longer included in OS-15, but the storage area has 
grown to the north and west. By 1978, Building 4611 is no longer present on aerial 
photographs. 5 

1 Sa perc Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, Calij(Jrnia, Volume 2- Area IV Site Summaries, May 2005, p. R-15. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
3 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory Area IV, Ventura County, 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
4 Rockwell Internationai/Rocketdyne Division, Area IV Radiological Characterization Survey, A4CM-ZR-0011, 
Rev. A, August 15, 1996. 
5 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratmy - Area IV, Ventura County. 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 

187 
Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technical Memorandum: Area 1\', Subarea IISA-5B October 2012 

Radio nuclides of Concern: The research team did not find evidence of radioactive material usc 
in Building 4611. Radionuclidcs associated with potential migration from Building 40 II 
include: americium-24 I (Am-241 ). cesium-13 7 (Cs-13 7). cobalt-60 (Co-60). europium isotopes 
(Eu-152. Eu-154). iridium-192 (lr-192). lead-210 (Pb-210), plutonium isotopes (Pu-238. Pu-239. 
Pu-240. Pu-241 ). potassium-40 ( K-40). radium-226 (Ra-226). strontium-90 (Sr-90). tantalum-
182 (Ta-182). tcchnctium-99 (Tc-99). thorium isotopes (Th-230. Th-232). tritium (H-3). and 
uranium isotopes (U-234. U-235. U-238). 1 ~ All radionuclides of concern listed. with the 
exception of lr-192 and Ta-182. are included for analysis in the August 2009 Final Field 
Sampling Plan, Radiological Background Studv, Santa Susana Field l~ahoratorv. lr-192 and Ta-
182 have half-lives of less than one year and thus do not meet the criteria for analysis. Table 3.3 
presents a summary of radiological contaminants of concern. 

D1·ainage Pathways: Aerial photographs tl·om 1965 to 2005 identify a drainage pathvvay that 
flows south from 20111 Street to impoundments in Area 111.3 A lined drainage channel parallels 
the southeast side of Building 4611 and runs southwest along Ci Street. Two other surface 
drainage channels. one lined and one unlined, were located just south of Ci Street. bct\vccn 19111 

and 20111 Streets. These channels run south into Area 111.4 The general slope of Area IV is in a 
southerly direction. Water runoff is directed to the retention reservoirs which arc part of the 
SSFL industrial ef1luent control system. Liquid effluent discharge from the final retention pond 
into the Bell Canyon drainage occurs only after controlled effluent holdup and sampling.'1' 

Building 4611 was located at the southwest corner of Radiation Instrument Calibration Building 
40 I I. which handled radioactive materials. This presents a possibility of radiological 
contamination in the area of Building 4611 from Building 4011 drainage. 

Radiological Contamination Potential: Class 2 because of potential radioactive material 
migration via surface water Jlow or airborne release from Building 40 II. potential radioactive 
drainage along G Street. stains and OS-15 identified in aerial photographs. and lack of site 
investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2. 7 provide a convenient reference for the following recommendations. 

Due to lack of site investigation. potential radioactive material migration via surface water flow 
or airborne release from Building 4011. potential radioactive drainage along G Street. and stains 
and OS-15 identified in aerial photographs, there is a possibility that radionuclide concentrations 

1 Rockwell International, Rocketdyne Division, Application for ReneiVal, State of Ca/ij(m1ia Bmad Scope "A·· 
Radioactive Materials License #0015-70, R//RD-93-160, E>:hibit 10: lm·entorv of Radioacti1·e Sources, Revised 
August 7, 1995, p. 6. 
2 Internal Correspondence from Bresson, J.F. to Heine, W.F., North American Rockwell Corporation, Reference: 
inspection of'Santa Susana Radiof!_raphic Installation, April 18, 1969. 
1 Kartman, A.S .. Aerial Photo?,raphic Analvsis of Santa Susana Field Laboratorv Area IV, Ventura County, 
California, Volume I & 2. U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
4 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
5 Chapman, J. A., Radiolo?,ical Sun•cv of'Buildings T019 and T0/3; An Area NorthiVest ofT059, TOJ9, TOI3, and 
T0/2; And a Storage Yard West of' Buildings T626 and T038, GEN-ZR-0010, Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
6 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Wcstern%20Half.pdf. 
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in soil will exceed the standard required by the December 2010 Administrative Order on 
Consent. Therefore. additional characterization is recommended tor the Building 4611 area. 
This includes the following Building 4611 areas: 

• North and west portions of Building 4611 footprint where OS-15 and stains arc identified 
in aerial photographs. UnknO\vn stained areas and open storage areas could be a potential 
source of residual contamination. 

• Lined drainage channel along C Street, south of Building 4611 footprint. The Ci Street 
storm drain collects storm water fl·om I i 11 Street. which in turn collects storm water from 
buildings using radioactive material; consequently, residual contamination may exist 
along the G Street drainage. 

• Drainage pathways associated \\ith the Building 4611 area and outside Area IV as 
p:-oposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.7.9 Building 4612 Area 

Site Dcscl"iption: The Building 4612 area comprises Building 4612 and the land surrounding it 
on 19 1 ~· Street between F and G Streets. Building 4612 was constructed prior to March 1962 as a 
Maintenance Building. The building was located south of X-Ray Building 4171 and west of X
Ray Bu!lding 4172 and Radiation Instrument Calibration Laboratory of Building 4011. 1 These 
buildings are discussed elsewhere in this section. Figure 2.7.9a provides a current photograph. 
The research team was unable to find building-specific drawing(s). No as-built drawings were 
located for Building 4612. Plate l presents a summary of all identified features for this site. 

Building i<eatures: A sanitary sewer map shows a sewer line that appears to be located under 
the Building 4612 site footprint. 2 

Former Usc(s): Building 4612 was initially identified as a Maintenance Building. In 1967. it 
was further identified as a Maintenance/Reclaimed Material Storage Building. By 1972, the 
building was listed as a Storage Building. The last legible industrial planning map that 
specifically identifies Building 4612 is a 1982 map.3 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Technical Site Information. Energy Technolot,_'V Engineering Center (ETEC), GEN-AT-0027, Revision B, Rockwell 
International Corporation, August 1993. p. b-23. 
3 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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Current Usc: Building 4612 was likely demolished in 2000 when Building 4171. directly 
adjacent to Building 4612. was dcmolished. 1 Based on available information. the dimensions of 
the excavation made during building demolition arc unknown. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Releasc(s): 
Radiological surveys specific to Building 4612 were not conducted. The Building 4612 area was 
covered as part of the Rockweii/Rocketdyne 1994-1995 Area IV Radiological Characterization 
Survey. An ambient gamma and \\alkabout survey was conducted in the area of Building 4310. 
The average gamma exposure rate for the developed areas of the Santa Susana Field Laboratory 
Area IV was 13.6 microrocntgens per hour (~tR/hr) with a maximum rate of 19.4 ~R/hr. The 
average exposure rate for all of Area IV was 14.6 ~tR/hr with a maximum rate or 21.4 ~tR/hr. 
The local background exposure rate outside of Area IV \\as 15.6 ~tR/hr with a maximum value of 
20.5 ~tR/hr. According to the survey report. the gamma radiation distribution of Area IV was 
statistically indistinguishable from the local background gamma radiation distribution. The U.S. 
Nuclear Regulatory Commission and the State of California specify a I im it of 5 ~~ R/hr above the 
average background of the data set for release of land f()r radiologically unrestricted usc. 
Ambient gamma regulatory limits were below these acceptable limits.2 

Radiological Usc Authorizations: None round. 

Former Radiological Burial or Disposal Location: None round. 

Aerial Photogt·aphs: Building 4612 is first identified on a 1965 aerial photograph. The 1965 
aerial photograph identifies a large open storage (OS) area. OS-15, containing a probable stain to 
the west and south of Building 4612. In 1967, a possible stain is located southeast of Building 
4612 in OS-15. In 1980 and 1983. two fill areas containing vegetated, mounded material are 
identified south of Building 40 II and G Street. By 1988. these two areas become part of a larger 
fill area (FA) identified as FA-ll. A 1995 aerial photograph identified a horizontal tank west of 
Building 4612. Building 4612 is no longer present on a 2005 aerial photograph.3 

Radio nuclides of Concern: The research team did not find evidence of radioactive material usc 
in Building 4612. Radionuclidcs associated with potential migration from Building 40 II 
include: americium-241 (Am-241 ), cesium-13 7 (Cs-13 7). cobalt-60 (Co-60), europium isotopes 
(Eu-152, Eu-154), iridium-192 (lr-192).lead-210 (Pb-210). plutonium isotopes (Pu-238. Pu-239, 
Pu-240, Pu-241 ), potassium-40 (K-40), radium-226 (Ra-226), strontium-90 (Sr-90), tantalum-
182 (Ta-182). technetium-99 (Tc-99). thorium isotopes (Th-230, Th-232 ), tritium (H-3 ), and 
uranium isotopes (U-234. U-235. U-238).45 All radionuclides of concern listed. with the 

1 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of'Area IV Santa Susana Field 
Lahoratorv. Ventura County, Calij(Jrnia, Volume 2 -Area IV Site Summaries, May 2005, p. R-17. 
c Rockwell lnternationai!Rocketdyne Division, Area IV Radiological Characterization Sun·e1·. A4CM-ZR-OO//, 
Rc1·. A. August 15. 1996. 
' Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory - Area IV, Ventura County, 
Calij(mlia, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
4 Rockwell International, Rocketdyne Division, Application for Renewal, State o/ Cali/ornia Broad Scope "A" 
Radioactive Materials License #00 15-70, R//RD-9 3-160, Exhibit I 0: lnventmy of Radioactive Sources, Revised 
August 7, 1995, p. 6. 
5 Internal Correspondence from Bresson, J.F. to Heine, W.F., North American Rockwell Corporation, Re/erence: 
Inspection o/ Santa Susana Radiographic Installation, April 18, 1969. 
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exception of lr-192 and Ta-182. are included for analysis in the August 2009 Final Field 
Sampling Pion. Radiological Background Studv. Santa Susana Field Lahomforv. lr-192 and Ta-
182 have half-lives of less than one year and thus do not meet the criteria for analysis. Table 3.3 
presents a summary of radiological contaminants or concern. 

Drainage Pathways: Aerial photographs tl·om 1965 to 2005 identi I)· a drainage pathway that 
flows south Jl·om 20th Street to impoundments in Area 111. 1 Building 4612 is located north of a 
lined drainage channel that runs southwest along G Street. Two other surface drainage channels. 
one lined and one unlined. \vere located just south or Ci Street. between 19th and 20th Streets. 
These channels run south into Area 111.2 .l:he general slope of Area IV is in a southerly direction. 
Water runoff is directed to the retention reservoirs which arc part of the SSFL industrial effluent 
control s; stem. Liquid effluent discharge Jl·om the final retention pond into the Bell Canyon 
drainage ( >ccurs only atter controlled cflluent holdup and sampling.3 4 Building 4612 was located 
west of P.adiation Instrument Calibration Bui I ding 40 I l. which handled radioactive materials. 
This pn··,cnts a possibility or radiological contamination in the area of Building 4612 Jl·om 
Buildin.t; 40 I I drainage. 

Radiolog\cal Contamination Potential: Class 2 becau~e of stains noted in aerial photographs. 
potential radioactive material migration via surface water 11ow or airborne release tl·om Building 
40 I I. and lack of site investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I and Figure 2.7 provide a convenient reference for the following recommendations. 

Due to lack of site investigation. stains noted in aerial photographs. and potential radioactive 
material migration via surface \\ater flow or airborne release fl·om Building 4011. there is a 
possibility that radionuclide concentrations in soil will exceed the standard required by the 
December 20 I 0 Administrative Order on Consent. Therefore. additional characterization IS 

recommended for the Building 4612 area. This includes the following Building 4612 areas: 

• Sanitary sewer located under Building 4612 site footprint and cast and west of building 
footprint. If radioactive materials were released into the sewer system, residual 
contamination may exist in the materials inside and surrounding the sewer lines. 

• Former OS-15 identified on aerial photographs south and west of Building 4612 footprint 
where ~taining is noted. If radioactive materials were stored in OS-15, contamination 
could migrate into the Building 4612 area and residual contamination may exist west of 
the building. 

1 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV. Ventura County. 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 
3 Chapman, J. A., Radiological Survey of Buildings TOI9 and T013; An Area Northwest of T059, T019. TOJ3. and 
T012: And a Storage Yard West of Buildings T626 and T038, GEN-ZR-OOIO. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
4 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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• Storm drainage area along west side of Building 4612 footprint. The 20th Street storm 
drain collects storm water hom Systems for Nuclear Auxiliary Power Building 4019: 
consequently, residual contamination may exist along the 20th Street drainage. 

• Drainage pathways associated with the Building 4612 area and outside Area IV as 
proposed by the field sampling plan. Residual contamination may exist in drainages 
outside of Area IV. 

2.8 Gt·oup 8 

The Group 8 index map is presented in Figure 2.8. Following Figure 2.8. the site photograph 
and layout drawings for each building area within I-ISA-513 Group 8 arc presented. HSA-513 
Group 8 includes the I i 11 Street Drainage area. Group 8 also contains the Building 40 II leach 
licld discussed above in Group 7. 

2.8.1 17th Street Dt·ainage Area 

Site Description: The I i 11 Street Drainage is the site of a storm water channel where a berm was 
constructed in 1962 permitting the area to serve as a holdup pond. Over time, the area became 
overgrown with shrubs and trees and lilled with silt. 1 The I i 11 Street Drainage is located south 
of the intersection of G and I i 11 Streets, in the central portion of Area IV. The fonner holdup 
pond measured approximately 30 feet by 30 feet and is noted as an impoundment (IM-5) in aerial 
photographs. The entire impacted area measures 2.230 meters.23 Figure 2.8.1 a provides a 
current photograph. There arc no as-built drawings associated with the I i 11 Street Drainage. 
Plate I presents a summary of all identified features for this site. 

Building Features: No structures are present in this area. 

Former Use(s): A berm was constructed in 1962 around the stonmvater channel to provide a 
30-foot by 30-foot holdup pond. The reason for construction ofthe bermed pond is presently not 
known. The pond cycled through periods of evaporative drying in summer and refilled during 
the rainy season, causing the low lying area to be marshy. Over time, the area became 
overgrown and filled with silt. In 1998. the entire drainage channel area was cleared of shrubs 
and trees.45 In January 1999, the main storm drainage system was re-routed by blocking and 
plugging the old drainage system. A new route was created along the north side of G Street to 
keep the stormwater channel dry all year long, presumably for ease of future monitoring and 

. 6 
survey mg. 

t Liddy, P .. 17'11 Street Drainage. Final Status Survev. RS-00009, The Boeing Company, September 12, 1999, p. 6. 
2 Morton, J.R .. Verification Sun·ev o/the 17th Street Drainage Area. Santa Susana Field Lahoratorv. The Boeing 
Companv. Ventura Countv. Calijimzia, April 14,2000, p. 3. 
1 Liddy, P., 1 t 11 Street Drainage, Final Status Sun·ev. RS-00009, The Boeing Company, September 12, 1999. pgs. 6, 
8, 22, 57-60, 64. 
4 Liddy. P., 17'11 Street Drainage, Final Status Survev. RS-00009, The Boeing Company, September 12, 1999, pgs. 6, 
8, 22, 57-60, 64. 
5 U.S. Department of Energy, 17'11 Street Drainage Area, Energy Technology Engineering Center (ETEC) Website, 
http:/ /www.etec.energy .gov/H istory/17 _ Street.html, accessed October 12, 20 I 0, p.l. 
6 Ortega, Christina, Operations Report/or 17'h Street Decontamination, The Boeing Company, August 21, 2000. p. 
5. 
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Information from Interviewees: A number of former employees were interviewed about their 
experience at the SSFL. One recalled information regarding the I i" Street Drainage area. 
Excerpts from this interview are included below. 

Interviewee 12 worked at the Santa Susana Field Laboratory from 1974 to 1995 as a construction 
inspector. The following excerpt \\as pulled tl·om the interview. 

··1 con indicate on the aeri{J/ photograph you prm•ided a general orca that ~Hts 
uscdj(Jr the disposal of mise cllaneous dehris. It \Hts this general area along the 
southcastem side of Ci Stret'f. I don "t know if (/17V irradiated nwterial li'as c1·cr 

I
. I . I . ,.j . . 

( !SjJOSC{ Ill tIC area. 

Radiological Incident Reports: None found. 

Current Usc: The I i" Street Dn;inagc is dry and overgrown with grass and shrubs. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclease(s): 

• 1995 Rockwell Area IV Radiological Survey. During thl' 1995 Rockweii/Rocketdyne 
Area IV Radiological Survey. the pond was overgrown and inaccessible making a 
complete survey of the drainage area impossible. Soil tl·om drainage areas to the north 
and south of the pond was sampled and found at background or slightly above 
background radiological activity. No remediation was deemed necessary at the time.~3 

• 1997 Rockwell Soil Sampling. In 1997. Rockweli/Rocketdyne was able to collect soil 
samples from the pond area. Seven locations were sampled. Two samples indicated 
cesium-137 (Cs-137) at levels of 13.5 and 14.9 picocuries per gram (pCi/g). the U.S. 
Department of Energy approved derived concentration guideline limits (DCGLs) of 9.2 
pCiig above background. A radiation survey was then conducted in the areas to identify 
any locations above.4 

• 1998 Rockwell Radiological Survey. In 1998. Rockweii/Rocketdyne mapped and 
surveyed the entire drainage area. Both vvalkabout and ambient gamma surveys were 
conducted. A total of 66 hotspots (areas \'>here total gamma radiation is greater than 5 

microroentgens per hour (f-!R/hr) over background) located in and around the berm and 
along the drainage pathway south of the berm were identified during the walkabout 
survey. However, the ambient gamma survey resulted in only one hotspot location. This 

hotspot and two others with net ambient gamma levels close to 5 f-!R/hr over background 
were excavated. To further characterize the hotspot areas. a total of 13 representative 
surface walkabout hotspot locations were sampled and analyzed. Soil samples were 

1 Interview No. 12 conducted by EPA in 2009. 
2 Liddy, P., 171

" Street Drainage, Final Status Sur1'ev. RS-00009, The Boeing Company, September 12, 1999. pgs. 6, 
8, 22, 57-60, 64. 
3 Internal correspondence from Shao, J. to Rutherford. P., The Boeing Company, Reference: 17'" Street Drainage 
Area -Radiation Characterization Sun•eys and Excavation, SHEA-016779, January 18, 1999. [Note this letter can 
also be found as Appendix D in RS-00009 above.] 
4 Liddy, P., 17'" Street Drainage, Final Status Survey, RS-00009, The Boeing Company, September 12, 1999, pgs. 6, 
8, 22, 57-60, 64. 
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collected at varying depths t!·om the hotspot areas. Several areas immediately to the 
north and south of the berm showed levels of radionuclidcs (Cs-137 and thorium-228 
(Th-228)) above local background. Four hotspots were f(Jund to have background Cs-
137 levels as high as 2.11 pCi/g. This is bcl(m the DCCL of 9.2 pCi/g. Two hotspots 
also contained high Th-228 at 6.24 and 4.0 I pCi/g. which \vas above the DCGL of 5 
pCi/g. These hotspot areas immediately to the north and south of the berm \\ere 
excavated and then re-sampled. Post-excavation sam piing found the highest Cs-13 7 
activity to be 0.72 pCi.g and the highest Th-228 activity to be 1.4 pCi/g. both bcl(m their 

. DCC'! I" respective 1 ~s. -

• 1999 Rockwell Final Status Survey. On June I. 1999. Rockweii/Rocketdyne performed 
a final status survey at the 17th Street Drainage. Surface radiation and soil sample 
measurements indicated that the area met release I imits approved by the lJ .S. Department 
of Energy (DOE) in 1999. and thus is suitable for release for unrestricted usc.' 

• 1999 ORISE Vcdfication Survev. On October 27. 1999. the Oak Ridge Institute f(x 
Science and Education (ORISE). performed a verification survey of the I i 11 Street 
Drainage that included document review. surface scans. exposure rate measurements and 
soil sampling. Cs-13 7 ranged from non-detect to 1.6 pCi/g and exposure rates ranged 

fl·om 14 to 19 ~tR/hr. 4 

• 1999 California DHS Confirmation Survey. In 1999. the California Department of 
Health Services (DHS) performed a confirmation survey of the I ih Street Drainage and 
recommended the site be released for unrestricted usc. 5 

• 2004 Release for Unrestricted Usc. On August 14. 2004. the California DHS released 
h I 7111 S D . f' . d 6 t e . treet ramage or unrestnctc use. 

• 2005 DOE Confirmation of Release. On February I. 2005, DOE declared that the 
Rockweii/Rocketdyne and ORISE surveys had confirmed that DOE and DHS soil 
cleanup limits had been met. and that the I i 11 Street Drainage was suitable for release for 
unrestricted use in 2005.7 

Radiological Use Authorizations: None found. 

1 Liddy, P., 17'11 Street Drainage. Final Status Su!TCV. RS-00009. The Boeing Company, September 12. 1999, pgs. 6, 
8, 22, 57-60, 64. 
c Internal correspondence from Shao, J. to Rutherford. P .. The Boeing Company. Reference: 17'11 Street Drainage 
Area- Radiation Characterization Sun·cvs and E•camtion. SHEA-0 16779, January 18, 1999. [Note this letter can 
also be found as Appendix Din RS-00009 above.] 
'Liddy, P .. 17'" Street Drainage. Final Status SwTev. RS-00009, The Boeing Company. September 12. 1999, pgs. 6, 
8, 22, 57-60. 64. 
4 Liddy. P., 17'11 Street Drainage. Final Status Survev. RS-00009, The Boeing Company, September 12, 1999, pgs. 6, 
8, 22, 57-60, 64. 
5 Rupo, Roger K., Confimwtory Survey. 17th Street Drainage Area, Santa Susana Field Laboratory. Boeing
Rocketdvne, Ventura Countv. California, 1999, pgs. 1-2. 
6 Correspondence from Bailey, E., California Department of Health Services, Radiologic Health Branch. to 
Rutherford, P., The Boeing Company, Reference: in replv to letter 2000RC-262 7. Request for Release oft he 17th 
Street Drainage Area for Unrestricted Use, dated August 14,2004. 
7 Lopez, M., Release of 17'" Street Drainage, U.S. Department of Energy, February I, 2005, p. I. 
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Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: The natural drainage pathway along I ill Street is identified in available 
aerial photographs as far back as 1957. A 1962/63 aerial photograph identifies light-toned 
mounded material in the drainage area and by 1965 an impoundment containing liquid is visible. 
Drainage continues to flow south from I i 11 Street to the impoundment. IM-5, and then further 
south intu Area Ill during this time. By 1972. the impoundment area is densely vegetated and 
ground scarring is noted northwest of the impoundment. The vegetated impoundment area and 
ground scaring continues to be visible in 1978. 1980. and 1983. In 1980. possible till areas (F ;\) 
arc noted west of the former impoundment. In 1980 and 1983. one of two fill areas containing 
vegetated. mounded material is identified \vest of the vegetated impoundment. l3y 1988. the two 
fi II areas become part of a larger fi II area. identi lied as FA-I 1. \Vest of the vegetated 
impoundment. Aerial photographs from 1988 through 2005 show a vegetated drainage pathway 
that runs south of I i 11 Street into Area II I. 1 

Radionuclides of Concern: The principle contaminant of concern at the 1 i 11 Street Drainage is 
Cs-137. Uranium and thorium isotopes have been found in the soil. but always with the 
accompanying presence of Cs-137. Cesium has been used as a tracer for all potential 
contami·icmts. Soil sample analysis has been performed for all gamma emitting radionuclides. 
americium-241 (Am-241 ). strontium-90 (Sr-90). and isotopic plutonium (Pu-238, Pu-239. Pu-
240). thorium (Th-228. Th-230. Th-232). and uranium (U-234. lJ-235. U-236. U-238).:: All 
radionuclidcs of concern listed are included for analysis in the August 2009 Final Field 
Sampling Plan, Radiological Background Study, Santa Susana Field !_ahoratmy. Table 3.3 
prescnb a summary of radiological contaminants of concern. 

Drainage Pathways: The I ill Street Drainage is the site of a storm water channel where a berm 
was constructed in 1962 to permit the area to serve as a holdup pond.' The general slope of Area 

IV is in a southerly direction. Water runoff is directed to the retention reservoirs which are part 
of the SSFL industrial effluent control system. Liquid effluent discharge from the final retention 
pond into the Bell Canyon drainage occurs only after controlled effluent holdup and sampling.~ 5 

Radiological Contamination Potential: Class I due to past Cs-13 7 detection. 

Recommended Locations for Sediment/Soil Sampling: 

Plate 1 and Figure 2.8 provide a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the I i 11 Street Draina~e area. As discussed above. 
previous investigation found radiological contamination in I i' Street Drainage area and 

1 Kartman, A.S., Aerial Photographic Analvsis ol Santa Susana Field Laboratory Area IV. Ventura County. 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
2 Liddy, P., 17th Street Drainage, Final Status Sun·ev, RS-00009, The Boeing Company, September 12, 1999, pgs. 6, 
8, 22, 57-60, 64. 
1 Liddy, P., 17th Street Drainage, Final Status Survey, RS-00009, The Boeing Company, September 12, 1999, p. 6. 
4 Chapman, J. A., Radiological Sun•ev of Buildings T0/9 and T0/3; An Area Northwest ol T059, T0/9, T0/3. and 
TO 12; And a Storage Yard West ol Buildings T626 and T038. GEN-ZR-0010. Rockwell International, Rocketdyne 
Division, August 26, 1988, p. 17. 
5 Map located at: http://www.dtsc-ssfl.com/files/maps/SSFL%20-%20Western%20Half.pdf. 
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previous characterization studies \\ere focused on delineating the extent of contamination to 
standards that were applicable at the time. Characterization was not conducted to delineate the 
extent of contamination above the standard required by the December 20 I 0 Administrative Order 
on Consent. Therefore. additional characterization is recommended for the I i 11 Street Drainage 
area. This includes the following I i 11 Street Drainage areas: 

• llotspots identified in past surveys. including areas immediately north and south of the 
berm. Although hotspot areas were excavated in past surveys. residual contamination 
above the standards of the December 20 I 0 Administrative Order on Consent may exist. 

• Drainage pathways associated with the 
proposed by the field sampling plan. 
outside of Area IV. 

1 i 11 Street Drainage area and outside Area IV as 
Residual contamination may exist in drainages 
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3.0 RADIONUCLIDE LIST 

3.1 U.S. Atomic Energy Commission Special Nuclear Material License 

October 21112 

The lirst license issued by the U.S. Atomic Energy Commission (AEC) for the SSFL site was 
Special Nuclear Material License No. SNM-21. It \Vas initially issued on April 6, 1956. for usc 
at the Canoga Park site. License No. SNM-21 authorized Atomics International (AI) to receive 
and possess 50 grams of uranium. enriched in uranium-235 (U-235). for use in fission counter 
tubes. License No. SNM-21 \\as amended 79 times in its 40-year history to increase the number 
and type of nuclear materials that could be handled at the Canoga Park and SSFL sites. This 
license was terminated on September 27. 1996. In February 1975. the AEC became kmm n as 
the Nuclear Regulatory Agency (NRC) and License No. SNM-21 became an NRC license. 
License No. SNM-21 applies to company owned. not federally owned facilities. This license 
does not apply to the I-ISA-5f3 subarea. 

3.2 U.S. Atomic Energy Commission Cl'itical Experiments Facility License 

On October 3, 1960. the AEC authorized Atomics International. under License No. CX-17. to 
possess and operate a separable-half type critical experiments bci I ity at power !eve Is not 
exceeding 200 watts (thermal) in Building I 00 (now known as Building 41 00). Atomics 
International conducted this research under contract to the Southwest Atomic Energy Associates 
of Shreveport. Louisiana. The license permitted the possession "and use of special nuclear 
materials as follows: 

• 25 kilograms of U-233 and II 0 kilograms of U-235 as fuel for the reactor; 
• 135 grams of U-233. 1.135 grams of U-235. and 135 grams of Pu-239 111 foils and 

capsules for use in connection with operation ofthe reactor; 
• 0.5 gram each of U-233. U-235. and Pu-239 in fission counters for use in connection with 

operation ofthe reactor: and 
• 32 grams of Pu in encapsulated neutron sources for use in connection with operation of 

the reactor. .. 

License No. CX-17 also permitted the possession "and usc of source materials as tallows: 

• 656 kilograms of Th-232 for usc in the core and buffer regions of the reactor; 
• 700 grams of natural uranium in foils and capsules for use in connection with operation 

of the reactor; and 
• 0.5 gram each of U-234. U-236. and U-238 in fission counters for use in connection with 

operation ofthe reactor." 

License No. CX-17 also permitted the possession "and use of 0.5 gram of Np-237 in fission 
counters for use in connection with operation of the reactor and to possess, but not to separate 
such byproduct materials as may be produced by operation ofthe reactor." 

License No. CX-17 was amended I 0 times before it was terminated on October 6, 1980. It does 
not apply to the HSA-58 subarea. 
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3.3 California Department of Public Health Radioactive Material License 

On September II. 1963. the State of California. Department of Public llealth issued Radioactive 
Material License No. 0015-59 to Atomics InternationaL This license authorized the possession 
and usc of a wide range or radioactive materials at the De Soto Avenue. Canoga Park. and SSFL 
sites as listed in Table 3.1, below. 

Table 3.1 
Radioactive Materials Covered by License No. 0015-59 

Radioactive Material Chemical and/or Physical Maximum Quantity that 
(element and mass number) Form Licensee may Possess 

Any byproduct material between Any 7 curies of each byproduct material 
atomic number 3 and 83 between atomic number 3 and 83 
Antimony-124 Any SO curies 
I ridium-192 Any 70 curies 
Cobalt-60 Scaled sources I 0 sources not to exceed 400 curies 

each 
Hydrogcn-3 Any 550 curies 
Polonium-21 0 Any I 50 curies 
Any byproduct material Separated tl·om irradiated thorium 250 microcuries total 

and uranium samples 
llydrogen-3 Titanium tritide foil (U.S. Nuclear 500 millicurics 

Corporation) 

Hydrogcn-3 Titanium tritide foil (U.S. Radium I curie 
Corporation) 

Strontium-90 Sealed source (U.S. Nuclear 5 microcurics 
Corporation Model 312) 

Radium-226 Any 2.000 milligrams 
Radium-226 Scaled neutron sources 500 milligrams 
Cobalt-60 Sealed source (U.S. Nuclear 1 source not to exceed 5 curies 

Corporation Model 338) 
Cobalt-60 Sealed source (Isotopes Specialties 1 source not to exceed 5 curies 

Company Model 338) 
Cerium- 144 Sealed source (Isotopes Specialties 50 microcuries 

Company Model 160) 

I ridium-192 Sealed source (Technical Operations I source not to exceed 20 curies 
Model A424-l) 

Radium-226 Sealed sources (NRC Equipment Seven sources not to exceed 0.4 
Corporation) milligram each 

Strontium-90 Sealed sources Two sources of 3 millicuries each 

Americium-241 Any 2 millicuries 

Natural or depleted uranium Any 20,000 pounds 

Natural thorium Any 700 pounds 

This license covered the usc and possession of radioactive materials outside the former ETEC 
boundary. It does not apply to the HSA-58 subarea. Up until December 1969, there had been 
39 amendments to this license. The radioactive materials covered in the 39th amendment are 
listed in Table 3.2, below. 
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Table 3.2 
Radioactive Materials Covered by License No. 0015-59, Amendment No. 39 

Radioactive Material Chemical and/or Physical Maximum Quantity that 
(clement and mass number) Form Licensee may Possess 

Any radionuclidc with atomic Any 25 curies for any one radionuclidc 
number 3 through 83 
Antimony-124 Am I 00 curies 
I ridium-192 ;\ny I 00 curies 

Cobalt-60 Scaled sources I 0 sources not to exceed 400 curies 
each 

Hvdro~cn-3 Any I 0.000 curies 
Polonium-21 0 Any 150 curies 

Krvpton-85 Any I 00 curies 
Ncptunium-237 Any I 00 microcurics 
Radium-226 Any except as neutron sources 5 grcuns 

Radium-226 Scaled neutron sources 500 m iII i grams 

Cobalt-60 Sealed source ( LJ.S. Nuclear I source not to exceed 5 curies 
Corporation Model 338) 

Cobalt-60 Sealed source (Isotopes Spcci~;!ties I source not to exceed 5 curies 
Comganv Model 338) 

Cobalt-60 Scaled source (Lockheed 1\uclear 25.000 -.- 1- 2,500 curies in 12 sources 
Products Dwg 442-100 I) 

lridium-192 Sealed source (Technical Operations 4 sources not to exceed 1 00 curies 
Model A424-l ) each 

Radium-226 Sealed sources (NRC Equipc1ent Seven sources not to exceed 0.4 
Corporation) milli~ram each 

Califonium-252 Scaled source (Oak Ridge) 2 sources not to exceed 550 
m icrocuries each 

Any radionuclide with atomic Any Not to exceed 100 curies for any one 
number 3 through 83 radionuc1ide 

Promethium-14 7 Promethium oxide 150.000 curies 

Americium-241 Anv I 0 curies 

Natural or depleted uranium Any 20.000 pounds 

Natural thorium Any 1 .000 pounds 

Tantalum-182 1\ Ictal 500 curies 

Natural or depleted uranium Any 50.000 pounds 

Mixed fission products (Hot Lab) Anv I 0,000.000 curies 

Any radionuclide with atomic Any I 00,000 curies for any one 
number 3 through 83 (Hot Lab) radionuclide 

This license was amended 64 times up until August 2. 1979. when the license number was 
changed to No. 0015-70. This license number was changed a second time to No. 0015-19 on 
December 5, 1996. As of August 27. 20 I 0, there had been II 0 amendments to this license. This 
license applies to buildings outside of the ETEC boundary. It does not apply to the HSA-58 
subarea. 

3.4 Radionuclide List to be Used in Soil and Groundwater Sampling 

From a review of historical documents and radioactive material licenses issued for the SSFL, all 
of the radionuclides selected for radiochemical analysis of soil samples are likely to have been 
used or generated on the SSFL. In the table below, certain radionuclides mentioned in source 
documents will not be analyzed. These have undergone radioactive decay in excess of I 0 half-
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lives. such that they could no longer he present. These radionuclides include: Sb-125 and Cs-
134. The September 23. 20 I 0 Stakeholder Technical Meeting 1\.ction Items Memo describes the 
radionuclides contained in soil analytical suites. the sample analytical approach. and provides 
explanations for deleting certain radionuclides from analysis. 

Site No. 

4006 

4007 

4008 

4010 

4011 

I 

Table 3.3 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

tJse(s) 

Sod i Lllll Laboratory 

Sodium Storage Building 

Flammable Material Storage 
Building 

Systems for Nuclear 
Auxiliary Power (SNAP) 
Experimental Reactor 
(SER). SNAP 8 
Experimental Reactor 
(S8ER) 

Administration and Services 
Building, Development 
Support Shop. 
Manufacturing Support 
Shop, Machine Shop, 
Radiation Instrument 
Calibration Laboratory 

Current Potential Radiological 
Status Contaminants of Concern 

Standing Potential radioactive contaminants 
include: Cs- 137. 11-3. l '-234. l'-
235. U-238. and l:o:-
Radionuclides associated with 
potential SNAP drainage include: 
Sb-125. Am-241. Cs-134. Cs-137. 
Co-60. Eu-152. Eu-154. l'u-238. 
Pu-239, Pu-240, Pu-241. Sr-90. ll-
1. U-234. U-235. and U-238. 

Demolished Radionuclides associated with 
drainage from Buildings 4005. 
4006, 40 I 0, 40 12. and 4024 
include: Sb-125. Am-241. Cs-134. 
Cs-137, Co-60. Eu-152. Eu-154. 
Mn-54. Pu-238. Pu-239. Pu-240. 
Pu-241. Sr-90, 1-1-3. U-234, U-235, 
U-238. and U02. 

Demolished Radionuclides associated with 
nearby Building 40 II include: 
i\m-241, Cs-137, Co-60. Eu-152, 
Eu-154, lr-192. Pb-21 0. K-40. Pu-
238. Pu-239. Pu-240. Pu-241. Ra-
226, Sr-90, Tc-99, Th-230. Th-
232. 1-1-3, U-234, U-235, and U-
238. 

Demo I ished Potential radioactive contaminants 
include: Sb-125, Am-241. Be-l 0. 
Ca-134, Cs-13 7. Co-60, Eu-152. 
Eu-154, Pu-238, Pu-239, Pu-240. 
Pu-241, Sr-90, 1-1-3, U-234. U-235, 
and U-238. 

Standing Potential radioactive contaminants 
include: Am-241, Cs-137, Co-60. 
Eu-152, Eu-154, Pb-210, K-40. 
Pu-238, Pu-239, Pu-240, Pu-241, 
Ra-226, Sr-90, Tc-99, Th-230. Th-
232, 1-1-3, U-234, U-235, and U-
238. 
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Site No. 

4012 

4013 

Table 3.3 (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Use(s) Current 
Status 

Potential Radiological 
Contaminants of Concern 

S~AP Critical Test Facility. Demolished Potential radioactive contaminants 
include: Sb-125, Am-24 L Cs-1 37. 
Pu-238, Pu-239, Pu-240, Pu-241, 
Sr-90, U-234. U-235. and U-238. 

Heavy f\1ctal Reflected Fast 
Spectrum Reactor 
(lllvtRFSR). Energy 
Technology Engineering 
Center (ETEC) X-Ray 
Facility/Storage 
SNAP Non-Nuclear Demolished Radionuclides associated with 
Component Assembly and nearby Buildings 4012 and 4019 
Performance Test Building. include: Am-241, Cs-137, Pu-238, 
ETI:C Thermal Transient Pu-239. l'u-240, Pu-241, Sr-90. U-

II----4--CT-=ecsct'---r=-· a::..:c'-'--i'-'-1 it'""-y· ______ -+------+-=2cc3-'-4"--, eel-'-23 5, and lJ-23 8. 
40 I C) S~AP Flight Sy,tem Standing Potentia! radioactive contaminants 

Nuclear Qualification Test include: Am-24 L Cs-137, l'u-238, 
Building. ETEC Pu-239, l'u-240, Pu-241, Sr-90, lJ-
Construction Staging and 234. U-235, and U-238. 

October 2012 

Preliminary 
MARSSIM 

Class 

Computer Facility 
II----~-~----L--------+-----~-----------------------+-----------~1 

4025 

4026 

4171 

Remote Handling Mock-Up Demolished A potential radioactive 
Building, ETEC contaminant is Co-60. 
Instrumentation and Radionuclides associated with 
Inventory Building potential drainage fl·om Building 

4075 include: isotopes of thorium, 
plutonium, and uranium, and 
mixed fission products. 
Radionuclides associated with 
nearb; Building 4024 include: 

Large Component Test Loop Demolished 
(LCTL) Control Building, 
Small Component Test Loop 
(SCTL) Control Building 

X-Ray Building Demolished 

Am-24 L Cs-137, Co-60, Eu-152. 
Eu-154. l'u-238, Pu-239, Pu-240, 
Pu-241, Sr-90, H-3. U-234, U-235, 
and LJ-238. 
Radionuclides associated with 
nearby Building 4006 include: Cs-
13 7, H-3, U-234, LJ-235, and LJ-
238. Radionuclides associated 
with potential drainage from 
Buildings 40 I 0 and 4012 include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, LJ-235, and U-238. 
Radionuclides associated with 
nearby Building 40 II include: 
Am-241, Cs-137, Co-60, Eu-152, 
Eu-154, Pb-210, K-40, Pu-238, 
Pu-239, Pu-240, Pu-241, Ra-226, 
Sr-90, Tc-99, Th-230, Th-232, H-
3, U-234, U-235, and U-238. 
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Site No. 

4172 

4226 

4228 

4293 

4310 

4334 

4335 

Table 3.3 (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Use(s) 

X-Ray Building 

SCTL f\lotor C.!cncrator 
Building 

Sodium Component Test 
Installation (SCTI) Power 
Pak Building. SCri Co-
Generation Plant 

Time Clock 

Portable Change Room 

Kalina Cycle Demonstration 
Power Plant Control Room 

Kalina Cycle Demonstration 
Power Plant Turbine 
Generator Room 

Current Potential Radiological 
Status Contaminants of Concern 

Demo I i shed Radionuclidcs associated with 
nearby Building 40 II include: 
/\m-241. Cs-137. Co-60. Eu-152. 
Eu-154. Pb-21 0. K-40, Pu-238, 
Pu-239. Pu-240. Pu-241. Ra-226, 
Sr-90. Tc-99. Th-230. Th-232. II-
3. lJ-234. U-235. and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
-tO I 0 and 4012 include: Sb-125. 
Am-241. Cs-134. Cs-137. Co-60. 
1-:u-152. Eu-154. Pu-238. Pu-239. 
Pu-240. Pu-241. Sr-90. H-3. t_;. 

234. l i-235. and U-238. 
Demolished Radionuclides associated with 

Building 4012 include: Sb-125. 
Am-241, Cs-137. Pu-238. Pu-239, 
Pu-240. Pu-241. Sr-90. U-234. LJ-
235. and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
40 I 0 and 4012 include: Sb-125. 
i\m-241. Cs-134, Cs-137, Co-60. 
Eu-152, Eu-154, Pu-238. Pu-239. 
Pu-240. Pu-241. Sr-90. H-3. U-
234. U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
4010 and 4012 include: Sb-125, 
Am-241. Cs-134, Cs-13 7, Co-60. 
Eu-152. Eu-154, Pu-238, Pu-239, 
Pu-240. Pu-241, Sr-90, H-3. U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Building 
4019 include: Am-241. Cs-137, 
Pu-238. Pu-239, Pu-240, Pu-241, 
Sr-90. U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Building 
4019 include: Am-241. Cs-137. 
Pu-238, Pu-239, Pu-240, Pu-241, 
Sr-90, LJ-234, U-235, and LJ-238. 
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I 
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Table 3.3 (continued) 
Summary of Subarea HSA-58 Sites 

Potential Radiological Contaminants of Concern 

Use(s) Current Potential Radiological 
Status Contaminants of Concern 

-U54 i SCTI Control Element Test Demo I ished Radionuclides associated with 
Structure 

-- -
4355 SCri Control Center 

4356 SCTI lligh Bay 

4357 Heat Transfer Loop Control 
Building, Liquid Metal 
Engineering Center (LMEC) 
and ETEC Pump Bearing 
Test Facility Control 
Building 

4358 Chemical Storage Building 
Supporting SCTL, SCTI, 
and Kalina 

nearby Building 4006 include: Cs-
137. 11-3. LJ-234. U-235, and lJ-
238. Radionuclides associated 
\Vith potential drainage fi·om 
Buildings 4010 and 4012 include: 
Sb-125. Am-241_ Cs-134. Cs-137. 
Co-60, l:u-1 52. Eu-1 54. Pu-238, 
l'u-239. Pu-240. Pu-24 L Sr-90. II-
3. l 1 -234. ll-2.\5. and U-238. 

Demolis:1ed 
---~ ·- ---------

Potenti<il radioactive contaminai1ts 
include Co-60 and Cs-137. 
Radionuclidcs associated with 
potential drainage from Buildings 
40 I 0 and 4012 include: Sb-125, 
Am-241. Cs-1.\4, Cs-13 7, Co-60, 
Eu-1 52. Eu-1 54, Pu-238, Pu-239, 
Pu-240. Pu-241. Sr-90, H-3, U-
234, LJ-235, and U-'38. 

Demoli~hed A potential radioactive 
contaminant is Cs-137. 
Radionuclides associated with 
potential drainage from Buildings 
40 I 0 and 4012 include: Sb-125, 
Am-241, Cs-1.\4, Cs-137, Co-60, 
Eu-1 52, Eu-1 54, Pu-238, Pu-2.\9, 
Pu-240. Pu-24 L Sr-90, 11-3, U-
234, U-235. and LJ-138. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
40 I 0 and 4012 include: Sb-125, 
Am-241_ Cs-134, Cs-137, Co-60, 
Eu-1 52. Eu-1 54. Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
40 I 0, 4012, and 4019 include: Sb-
125, Am-241, Cs-134, Cs-137. 
Co-60, Eu-1 52, Eu-1 54, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 

203 
Redacted 

October 2012 

Preliminary 
MARSSIM 

Class 

2 

I 

I 

2 

2 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-SB October 2012 

------------------------------------------

Site No. 

4359 

4360 

4361 

----
4362 

4392 

4402 

4457 

Table 3.3 (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Use(s) 

SCTI Atomizing Air 
Building 

SCTI Chemical Storage 
Building 

SCrJ Hazardous iVlaterial 
Storage Building 

SCT! Water Sampling 
Building 

SCTI Electrical Equipment 
Building 

MHO Experiment Building 

SCTI Pump Bearing Test 
Structure 

Current Potential Radiological 
Status Contaminants of Concern 

Demolished Radionuclides associated with 
potential drainage from Buildings 
40 I 0 and 4012 include: Sb-125. 
Am-24 L Cs- 134. Cs- 137. Co-60. 
Eu-152. Eu-154, Pu-2-'8. Pu-239. 
Pu-240. Pu-241, Sr-90. 11-3. l J-

234, U-235. and U-238. 
Demolished Radionuclides associated 11ith 

potential drainage from Building 
4019 include: Am-24L Cs-137. 
Pu-2:18, Pu-239, Pu-240. l'u-241. 
Sr-90. U-234. U-235. and l 1-238. 

Demolished Radionuclides associated with 
potential drainage fl·om Building 
4019 include: Am-24L Cs-137. 
l'u-238. Pu-239. Pu-240, Pu-241. 
Sr-90. U-234. U-235. and l!-238. 

Demolished Radionuclides associated wit!-;----
potential drainage from Buildings 
40 I 0 and 4012 include: Sb-125. 
Am-24 L Cs- 134. Cs- 137, Co-60. 
Eu-152. Eu-154. Pu-238. Pu-239, 
Pu-240, Pu-24 L Sr-90. H-3. U-
234. U-235. and U-238. 

Demo! ished Radionuclides associated with 
potential drainage from Buildings 
40 I 0 and 4012 include: Sb-125. 
Am-24 L Cs- 134, Cs-13 7. Co-60. 
Eu-152, Eu-154, Pu-238. Pu-239. 
Pu-240, Pu-241, Sr-90, ll-3. U-
234, U-235, and U-238. 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 40 I 0 and 4012 include: 
Sb-125, Am-241, Cs-134. Cs-137. 
Co-60, Eu-152, Eu-154, Pu-238. 
Pu-239, Pu-240, Pu-241. Sr-90, H-
3, U-234, U-235, and U-238. 

Demolished Radionuclides associated with 
potential drainage from Buildings 
40 I 0 and 4012 include: Sb-125, 
Am-241, Cs-134, Cs-137. Co-60. 
Eu-152, Eu-154, Pu-238, Pu-239, 
Pu-240, Pu-241, Sr-90, H-3, U-
234, U-235, and U-238. 
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Site No. 

4478 

4500 

4502 

4506 

I 
! 

4521 

4606 

Table 3.3 (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Use(s) 

SCTI Support Trailer 

Gas Bottle Dock 

Parking Lot 

Parking Lot 

Parking Lot 

Sodium Lab Instrument 
Building A, MHO Support 
Building, Hydrogen 
Recombiner Test Building 

Current Potential Radiological 
Status Contaminants of Concern 

Demolished Radim111clides associated with 
potential drainage from Buildings 
40 I 0 and 4012 include: Sb-125, 
Am-241, Cs- 134, Cs-13 7, Co-60. 
Eu-152. Eu-154, l'u-238. l'u-239, 
Pu-240, Pu-241. Sr-90, H-3, lJ-
234, U-235, and LJ-238. 

Demolished Radionuclides associated with 
nearb~ Building 4011 include: 
Am-241. Cs-137. Co-60, Eu-152, 
Eu-154, lr-192, Pb-210. K-40. Pu-
238. Pu-239. Pu-240, Pu-241, Ra-
226. Sr-90. Tc-99, Th-230, Th-
232. ll-3. U-234, lJ-235. and l!-
238. 

Demolished Radiollldides associated with 
potentia! d:·ainage ti·om Building 
4019 inciude: Am-241, Cs-137, 
Pu-238. Pu-239, Pu-240, Pu-241, 
Sr-90, U-234, U-235. and LJ-238. 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137. 1!-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 40 l 0 and 4012 include: 
Sb-125. Am-241, Cs-134. Cs-137, 
Co-60. Eu-152. Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234. U-235, and LJ-238. 

Demolished Radionu.::lides associated with 
nearby Building 40 I I include: 
Am-24!, Cs-!37, Co-60, Eu-152, 
Eu-154. lr-192, Pb-2!0, K-40, Pu-
238. Pu-239, Pu-240, Pu-241, Ra-
226, Sr-90, Tc-99, Th-230, Th-
232, H-3, U-234, U-235, and U-
238. 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137, H-3, U-234, U-235, and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 40 I 0 and 4012 include: 
Sb-125, Am-241, Cs-134, Cs-137, 
Co-60, Eu-152, Eu-154, Pu-238, 
Pu-239, Pu-240, Pu-241, Sr-90, H-
3, U-234, U-235, and U-238. 
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Site No. 

4607 

4611 

4612 

4615 

4639 
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Table 3.3 (continued) 
Summat·y of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Use(s) 

Sodium Lab Instrument 
Building B 

-· 

Paint Spray Booth Canopy 

Maintenance Building 

Combustion Test Facility 

Industrial Engineering 
Office Trailer Complex 

Current Potential Radiological 
Status Contaminants of Concern 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137. H-3. U-234, U-235. and U-
238. Radionuelides associated 
with potential drainage from 
Buildings 4010 and 4012 include: 
Sb-125. Am-241. Cs-134. Cs-137. 
Co-60. Eu-152. Eu-154. Pu-238. 
l'u-239. Pu-240. l'u-241. Sr-90. H-
3. U-234. U-235, and U-238. 

Demolished Radionuclides associated with 
nearby Building 4011 include: 
.. ~m-241. Cs-137. Co-60. Eu-152. 
J::u-1 54. lr-192. Pb-210. K-40. l'u-
238. Pu-239, Pu-240. Pu-241. Ra-
226. Sr-90. Tc-99. Th-230. Th-
232. ll-3. U-234. U-235. and U-
238. 

Demolished Radionuelides associated with 
nearby Building 4011 include: 
Am-241. Cs-137, Co-60. Eu-152, 
Eu-154.1r-192. Pb-210. K-40. Pu-
238. Pu-239. Pu-240, Pu-241. Ra-
226. Sr-90, Tc-99, Th-230. Th-
232. 11-3, U-234. U-235, and U-
238. 

Demolished Radionuclides associated with 
nearby IJuilding 4006 include: Cs-
137. H-3, U-234. U-235. and U-
238. Radionuclides associated 
with potential drainage from 
Buildings 4010,4012, and 4024 
include: Sb-125. Arn-241. Cs-134. 
Cs-13 7, Co-60. Eu-152, Eu-154, 
Pu-238. Pu-239. Pu-240. Pu-241. 
Sr-90, H-3, U-234, U-235, and U-
238. 

Demolished/ Radionuelides associated with 
May Not nearby Building 40 II include: 
Have Been Am-241, Cs-137, Co-60, Eu-152, 
Built Eu-154, lr-192, Pb-21 0, K-40, Pu-

238. Pu-239, Pu-240, Pu-241, Ra-
226, Sr-90, Te-99, Th-230, Th-
232, H-3, U-234, U-235, and U-
238. 
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Site No. 

4704 

4714 

4735 

4826 

!7'h 

Street 
Drainage 

Table 3.3 (continued) 
Summary of Subarea HSA-SB Sites 

Potential Radiological Contaminants of Concern 

Use(s) 

Electrical Substation 

Power Pak Interconnecting 
Facility 

Fuel Tank 

Large Component Test Loop 
Facility 

Natural Drainage Area 
Bermed to Create Holding 
Pond 

Current Potential Radiological 
Status Contaminants of Concern 

Standing Radionuclides associated with 
drainage ti·01n Buildings 4005, 
4006. 4010. 4012, and 4024 
include: Sb-125. Am-241, Cs-134, 
Cs-13 7. Co-60. Eu-152. f::u-154, 
Mn-54. Pu-238. Pu-239. Pu-240. 
Pu-241. Sr-90. ll-3. U-234. U-235. 
U-238. and UQ,_ 

Demolished Radionuclides associated with 
nearby Building 4006 include: Cs-
137. 11-3. l -234. l -235. and U-
238. Radionuclides associated 
with potential drainage fi·om 
Buildings 4010 and 4012 include: 
Sb-125. Am-241. Cs-134. Cs-!37, 
Co-60. Eu-152. Eu-!54. Pu-238. 
Pu-239. Pu-240. Pu-24!, Sr-90, H-
3. U-234. U-235. and U-238. 

Demolished Radionuclides associated with 
nearby Building 40 II include: 
Am-24!. Cs-!37. Co-60. Eu-!52, 
Eu-!54, lr-!92. Pb-2! 0, K-40, Pu-
238. Pu-239. Pu-240. Pu-24 L Ra-
226. Sr-90. Tc-99. Th-230. Th-
232. ll-3. U-234. U-235. and U-
238. 

Demo! ished Radionuclides associated with 
nearby Building 4006 include: Cs-
!37, ll-3. U-234. U-235, and U-
238. Radionucl ides associated 
with potential drainage from 
Buildings 40 I 0 and 40 !2 include: 
Sb-!25. Am-241. Cs-134, Cs-!37, 
Co-60. Eu-!52, Eu-!54. Pu-238, 
Pu-239. Pu-240. Pu-24!, Sr-90, H-
3, U-234, U-235, and U-238. 

Dry, Potential radioactive contaminants 
Overgrown include: Am-241. Cs-!37, Pu-238, 

Pu-239. Pu-240, Sr-90, Th-228, 
Th-230, Th-232, U-234, U-235, 
U-236. and U-238. 
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4.0 REACTOR/CRITICALITY FACILITIES/SIGNIFICANT SITES 
\VORKS CITED 

4.1 BUILDING 4010 

Facility Name Building No. Jleriod of Operation Notes 
Systems for Nuclear 4010 1959- 1965 
Auxiliary Power (SNAP) 
Experimental Reactor 
Facility (SFR) I SNAP 8 
ER 

·-

Building 4010 Cited Documents 

Ashley. R.L. et al.. E\'(/luation of the Atomics International Nuclear De1•elojJ111ent Field 
Lahomtorv as a I~ocation fiJr Reactor Facilities, NAA-SR-7300. Atomics International. May 25. 
1962. 

The Boeing Company. Rocketdync Environmental /\flairs. Building 40IO 
Experin;c ntal Reactor. February I 0. 2000. 

SNAP-8 

Brinkman. D.S .. S8ER Operations Manual. Volume 1, Description and Operating Procedures. 
NAA-SR-J'v!EM0-7222. Atomics International, November I. I 962. 

CI-12M I I ill. Group 5- Central Portion ofAreas Iff and IV RCRA Facility Investigation Report, 
Santa Susana Field Lahoratmy, Ventura County, California. Volume VJJJ - RFI Site Reports. 
Appendix P. United States Department of Energy Leach Fields 2. Draft in Progress. November 
2008. 

Chapman. J. A .. Radiological Sun·ey of Buildings T019 and T0/3: An Area Northwest of T059, 
TO 19, TO 13. and TO 12: And a Storage Yard West of Buildings T626 and T038. GEN-ZR-00 10. 
Rockwell International. Rocketdyne Division. August 26, I 988. 

DOE/EPA Joint Interview 8. July 2010. 

EPA Interview 5. August 2010. 

Internal Correspondence from Copeland, A.A. to Carpenter G.D., Atomics International. Re: 
Status Report 011 Analysis ofSamples Resultingfrom the Incident at SER in April, 1961, June 27, 
1961. 

Internal Correspondence from Wilmes, R. to Lang. J., Atomics International, a Division of North 
American Aviation, Inc., Reference: Monthly Progress Report for Industrial Hygiene and Safety, 
Santa Susana, Period Ended May 29, 1965, dated June 2, 1965. 

Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory - Area IV, 
Ventura County, California, Volume I & 2, U.S. Environmental Protection Agency, Office of 
Research and Development, Environmental Sciences Division, March 20 I 0. 
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Long-Range Plan fin· Decommissioning Surplus FacililiC:'s at the Santa Susana Field 
Lahomtories. NOOJ lf()()()J()(), Rockwell InternationaL Unknown Date. 

Map located at: http://\\ \\W .dtsc-sstl.com/fi lcs/maps/S Sn "%20-%20 Western%2011a I f.pd r. 

Montgomery Watson Harza. DOl:' 1-mch Fields (Area IV AOC) RCRA Facility Investigation 
Report. San/a Susana Field l"ahomlon·. /"en tum Counlv. Califhmia. Drafi, October 2003. 

MWII Americas. Inc .. Standardi::cd Risk Assessment Methodolog_v (SRAM) Work Plan. Santa 
Susana Field l"ahoralmy. Ventura Counlv. Cali/(mlia. Revision 2- Final. September 2005. 

Oldenkamp. R.D. and Mills . .l.C.. Nuclear Opemtions a/ Rockwell's Santa Susana Field 
l"ahora101y -- A Factual Pcrspectil·c. N001 ER000017. Rock\vell International. December 20. 
1989. 

Radiation SaCety Records Management System Index. The Boeing Company. Reviewed 
November 8. 20 I 0. 

S8ER Fuel Failures. Unknown Author. October 5 1999. 

Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 
1962-Novembcr 1992. 

Santa Susana Field Laboratmy Site Del'elopment Plan. EYisting Development. Sanitmy Snmge 
System, Rockwell international Corporation. Unknown date. 

Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa 
Susana Field Lahoratmy, Ventura County. Califhmia. Volume I- Methodology. May 2005. 

Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa 
Susana Field Lahoratmy, Ventura County, California. Volume 2- Area IV Site Swnmaries. May 
2005. 

Stelle, A.M .. Facilities Dismantling Plan for Building I 0 (S8ER). N704FDP990005, Rockwell 
International. September 1976. 

Stelle, A.M .. S8ER Facilities Decommissioning Final Report, ESG-DOE-13237. Rockwell 
International. Atomics International Division, Energy Systems Group. February 28, 1979. 

Tuttle; R.J. Tritium Production and Release to Groundwater at SSFL, Rockwell International, 
Rocketdyne Division, September 25, 1992. 

Wallace, J.H., Radiological Survey Results- Release to Unrestricted Use, Building 010 at SSFL 
N704TI990041, Rockwell International, Atomics International Division, August 28, 1978. 

Wynveen, R.A. et al., Interim Post Remedial Action Survey Report fhr Systems for Nuclear 
Auxiliwy Power-8 (SNAP-8) Experimental Reactor Facility (Building 010), Santa Susana Field 
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Lahomto1y, Rockwell international. Canoga Parle Califhmia. Argonne National Laboratory. 
May 1983. 

Zwetzig. G.B .. Survey of Fission- and Corrosion-Product Actil'itv in Sodium- or NaK-Cooled 
Reactors. Al-AEC-MEM0-12790. Atomics International. a Division of North American 
Rockwell Corporation. February 28. 1969. 

4.2 BUILDING 4012 

Facility Name Building No. Period of Operation Notes 
Systems for Nuclear 4012 1961 - 1971 
Auxiliary Power (SNAP) 
Critical Test Facility 

Building 4012 Cited Documents 

Ashley. R.L. et at.. Emluation of the Atomics international Nuclear Development Field 
Lahoratorv os a Location fiJI· Reactor Facilities. NAA-SR-7300. Atomics International. May 25. 
!962. 

Begley. F.E.. Radiation Survey of Building 012. SCTI Cogeneration Project. Rockwell 
International. Rocketdyne Division. May 30. !985. 

The Boeing Company, Rocketdyne Propulsion & Pmver. Site Environmental Report fiJr 
Calendar Year 2003 DOE Operations at The Boeing Company Rocketdyne Propulsion & Pmt·er. 
RD04-170. Septem bcr 2004. 

Chapman, J. A .. Radiological Survey ofBuildings T019 and T013; An Area Nortlnvcst of'T059. 
TOI9. TOI3, and T012; And a Storage Yard West ofBuildings T626 and T038, GEN-ZR-0010. 
Rockwell International. Rocketdyne Division. August 26. !988. 

Correspondence from Wong, G., Department of Health Services. Radiologic Health Branch. to 
Barnes. J .. Boeing North America, Inc .. Reference: Boeing's Requestfor Concurrence in Release 
j(Jr Us·e Without Radiological Restriction, Rocketdyne Santa Susana Field l,ahoratmy, Building 
TOI2, dated November 26, !997. 

DOE/EPA Joint Interview 255. July 2010. 

Federal Register Vol. 62, No. 195, Certification ofthe Radiological Condition ofBui!ding T012 
at the Energy Technology Engineering Center Near Chatsworth, California, U.S. Department of 
Energy. Office of Environmental Restoration. October 8. 1997. 

Gavigan. F. X. et al., Reactor Safety Survey Report, SNAP Critical Assembly -5 (SCA-5), 
Building 012, February 23, 1965. 

Internal Correspondence from Heine, W.F. to Remley. M.E., North American Rockwell, 
Reference: Operational Safety and Waste Management Unit Weekly Highlights ~ Week Ending 
May 5. 1973, May II, 1973. 
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Internal Correspondence fl·om Hcneveld. W.ll. to Schaubert. V.L North American RockwelL 
Re{erencC': SS M(ttcri{t! ControljiJr Bldg 012. March 30. 1971. 

Kartman. J\..S .. Aerial Photogmplzic Analvsis of" Santa Susww Field Lahomrorr Area IV, 
Ventum County. Califhmia. Volume I & 2. U.S. Environmental Protection Agency. Office of 
Research and Development. Environmental Sciences Division. March 20 I 0. 
Map I ()Cat ed at: tltJp:>~'~\ \_22~~tJ.:c~L~~~Il~~:nvEI~~Lr}}im~L'l.~!J 0j>1!l~'!'l>.2( l\\~::;1-;r:n~:~;,~iLIJ~lLLEdJ: 

Oliver. B.M .. Final Radiological SuJTcy Report j(Jr Building TOI2.l:'Tl:'C No. 012-AR-0002. 
Energy Technology Engineering Center. June 14, 1996. 

Pascolla. A.L.. Decontamination and Decommissioning of" Building TO/ 2. h'Tl:'C No. OJ 2-AR-
0001. Boeing North American Inc .. Rocketdyne Division. May 8. 1997. 

Radiation Safety Records Management System Index. The Boeing Company. Reviewed 
November 8. 20 I 0. 

Rash. M .. Final ()l'(~rsight Verification and Confirmation Radiological Survcv Report fiJI· 
Buildings T-OJ:!. T-029, and T-363. Tetra Tech EM. Inc .. December 20. 2002. 

Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 
1962-November 1992. 

Santa Susana Field Laborat01y Site Development Plan, t\·isting Dr!l'elopment, Sanitary S(!lt•age 
System. Rockwell International Corporation, Unknown date. 

Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of'Area IV Santa 
Susana Field Lahoratmy, Ventura County, Calij(m1ia, Volume I- Methodology. May 2005. 

Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of'Area IV Santa 
Susana Field Lahomtmy, Ventura County. Calif'ornia. Vohtmr! 2- Arr!a IV Site Summaries. May 
2005. 

Technical Site lnf'ormation, Enert:,ry Technology Engineering Center (ETEC), GEN-AT-0027, 
Revision B. Rockwell International Corporation. August 1993. 

Tuttle. R.L Listing of Locations in SSPL Area IV Associated with Radioactive Materials, 
September 1989. 

Unknown Author. Facility Information, Building No. 012. Unknown Date. 

U.S. Department of Energy, Oakland Operations Office, Environmental Restoration, 
Certification Docketfor the Release of' Building TO/ 2 at ETEC, DOE/CD-EJ~f.._'C-01 2, November 
26, 1997. 

Vitkus, T.J. and Morton, J .R., Verification Survey of' Building TO I 2 Santa Susana Field 
Laboratory, Rocl..rwell International, Ventura County, Calif'ornia, Oak Ridge Institute tor Science 
and Education, October 1996. 
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4.3 BUILDING 4019 

--·---· --. ---- -·---. ·-·----.-

Facility Name Building No. Period of Operation 
Systems for Nuclear 4019 1963- 1965 
Auxiliary Power (SNAP) 
Flight Svstem Facilitv 

Building 4019 Cited Documents 

October 2012 

--------·-

Notes 

The Boeing Company. Rocketdyne Environmental Affairs. Building 40I9- SNAP Flight Svstem 
Critical Faci!itv. January 8. 2003. 

The Boeing Company. Santa Susana Field Laboratory. Site Environmental Reportj(Jr Calendar 
Year 200X DOL' Opemtions at The Boeing Company Santa Susana Field l~ahoraton' Area IV. 
September 2009. 

Chapman. J. A .. Radiological Surl'ey of Buildings TOJ9 and T013: An Area Nortlnn'st of T059, 
TOI9, T013, and TOJ:;, And a Storage Yard West ofBuildings ToNi and !D38, GEN-ZR-0010. 
Rockwell International. Rocketdyne Division. August 26. 1988. 

DE-AC03-98SF21530. L'nvironmental Restoration and Remediation of the Former f~·ncrgy 

Technology Engineering Center. Contract Awarded to Boeing North American. Inc .. Rocketdyne 
Propulsion & Power. December 31. 1998. Attachment l. Appendix 2. 

··rissile Material," U.S. Nuclear Regulatory Commission. http://www.nrc.gov/reading-rm/basic
reflglossarv/fissile-material.html (August 2. 20 I 0). 

Internal correspondence from Bunch. D.F. to Alexander. R.E., Atomics International. a Division 
of North American Aviation. Inc .. Reference: Emergency Preparedness Meeting with SAN 
Personnel. dated January 25. 1968. 

Internal correspondence fi·om IngersolL R.D. to DeBear, W.S.. Rockwell International. 
Ref'erence: Notification Unreported Underground Tank, Rockeh~yne Facilities Engineering 
Em•ironmental Tasks. dated December 22, 1993. 

Internal correspondence from Ingersoll. R.D.. Rockwell to Gaylord. G.G., Rockwell 
International, Reference: Removal Plan- Underground Water Storage Tank. Building OI9. dated 
October 13, 1994. 

Internal correspondence from Lenox, A.J. to Ingersoll, R., Rockwell InternationaL Reference: 
Building I 9 Underground Storage Tank, dated July 12, 1994 . 

.Jaquay, K., Final Report Decontamination and Dismantlement Operations at SSFL Building 
40I9for Release Without Radiological Restrictions, The Boeing Company, September II, 1999. 

Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory - Area IV, 
Ventura County, California, Volume I & 2, U.S. Environmental Protection Agency, Office of 
Research and Development, Environmental Sciences Division, March 20 I 0. 
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Liddy. P .. Building 40/9 Final Status Sun·ev Report. The Boeing Company. June I 0. 1999. 
Map located at: http://dtsc-sstl.com/files/maps/SSFL %20-%20Western%20Half.pdf. 

Norman Engineering Co .. Building 0/9, SN/1F Flight Svstcms Prototvpc, Nuclear Test Facilitv. 
Plwnhing Plans and Details, 303-0N-M3. Rc1·. 7. September 8. 1961. 
Operating Limits. SNAP I 0 A Flight Systems in the Acceptance Test Facility (Building 0 19). 
Enclosure to 64A T-6960. 

Rash. M .. Fin(t/ 0l'crsight Verification and Confirnwtion Radiological Sul'l'CV Report li)/· 
Buildings T-Oll, T-019. T-055, and T-100. Tetra Tech EM. Inc .. December 20,2002. 
Technical Site lnfimnation, Enelg_\' Tcchnologv Engineering Center (ETI~C), GEN-AT-0027, 
Rel'ision B. Rockwell International Corporation. August 1993. 

Sapere Consulting. Inc. and The Boeing Company. Ifistorical Site Assessment o/Arco IV Santa 
Susana Field Lahoratorv. Ventum County. Cali(imlia, Volume 1 Methodology, May 2005. 

Unknown Author. f_og Hook, Building 4019. 1/J0/64 to 6/3/65. January 20. I964. 

Vitkus. T .. Addendum to the Verification Sun·ev Report j(n· Building TO ]I) and T024, Santa 
Susana Field Lahoratorv. Vcntum Count\', Calij(m1ia (GRISE 199(w), Oak Ridge Institute fix 
Science and Education. February I6. I999. 

Yitkus, T.J. and Bright. T.L.. Verification Sun•ey of Buildings TOll) and T024 Santa Susana 
Field Lahoratmy, Rockwell International, Ventura County, Califhrnia, Oak Ridge Institute for 
Science and Education. February I996. 
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Figure 1.2 
General Site Layout for 
Area IV /HSA Subareas 
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Figure 1.3 
Subarea HSA-5B 
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Figure 2.1 
Area IV Subarea SB-1 
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Figure 2.1.1a 
Building 4010 
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Figure 2.3.4a 
Building 4606 

Site Photograph 
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Figure 2.3.4c 
Building 4606 

Yard Area 
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Figure 2.6.8a 
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Site Photograph 
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Response to Comments on Draft HSA-SB Technical Memoranda Issued on October 25,2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item I Comment 

I I Starting with the above photo [in Commenter's letter dated 
11/12/20 I 0], there looks to be some type of white cask/drum storage in 
the area known as the 17th street drainage. which could explain the 
radiological contamination discovered here. Can these be explained by 
asking the Department of Energy (DOE) or The Boeing Co.? 

2 I Moving on to Figure 2.8 of the HSA-SB-8 Tech :\lemo (TM) that 

3 

4 

features the SSFL AREA IV AREA III border above building 271 ts 
incorrect and as the boundary line runs right through the said facility. 
The above image [in Commenter's letter dated II/I 2/20 I 0] is the more 
Correct Version of Mapping as taken from the 1984 Survey Map 
created by R.K. Boyles as seen in the link below. 

http://www .rocketdynearchives.com/images/Rockwell_ Map_ o(_ the_ SS 
FL _I 984 _ Rocketdyne _archives_ boeing_ sstl_santa __ susana_field _lab n 
uclear _laboratory.pdf 

The Tritium groundwater plume could pose a potential problem for the 
soil as stated in several reports that have identified Tritium in the Soil 
in, and around AREA IV including offsite in the Runkle Canyon area. 
A commitment needs to be made in writing by DOE and EPA that 
Tritium (in Soil) will be on the list for Investigation and Remediation 
[see inset description and oblique aerial photograph in Commenter's 
letter dated I I /12/20 I 0]. 

The above photo [in Commenter's letter dated II /12120 I 0] may help in 
some identification of pipes to and from Building 40 II. this is the 200 I 
excavation ofthe Building II Leach Field. 

Agree- Comment will be integrated in HSA and soil testing program as appropnate 

FINAL Page I of 8 

Redacted 

Response 

Agreed. This area was targeted with a high sample density. which 
included sample locations placed along this particular spot. 

:\oted. EP:\ anticiratcs keeping the boundary as depicted in Figure 
2.8 \Yith Building 271 \Yithin Area IV. lfthe propet1y owner objects. 
we will revisit the Area III 1\' survey building at that time. 

Noted. Tritium is identified in Table 2-4 ofthe \laster Soil FSP as an 
anal)'te that will be tested for in soils at the SRE. Buildings 40 I 0. 
4059. 4028. and 4024. and at the site of the tritium groundwater 
plume. 

Agreed. EPA appreciates the photo provided by the Commenter and 
it \\as considered in development of the Subarea SC Addendum to the 
FSP for Soil Sampling. T\\'el\e surt~1ce and subsurface samples \\ere 
located in the area of these pipe lines to characterize potential 
contamination left behind post removal action. 

Note-d- Comment \\Ill nnt he lllll'grdtl'llintu II~.·\ or'-,{)\] tc:-..lln·g rrogr<Jill 

I 0 05 2012 
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Response to Comments on Draft HSA-SB Technical Memoranda Issued on October 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

The above photo from I 988 shows a few areas that are not facilities. 
yet might need extra investigation as a potential radiological or 
chemical Area of Concern (AOC). 

In the upper right we see the Central Parking area of the HAS- 5-B 
reporting area that has what appears to be roll off bins that are charred 
and could be used in waste destruction. 

Just to the left of this is Tank #735 which was used as Fuel Storage. not 
Water. this needs to be addressed. 

To the North of the Central Parking area. we see an Open Field with 
what appears to be a pond and debris storage. From several aerial 
photographs this area indicates that is was used for waste storage 
and/or destruction and the fact that there is/was no facility located here 
this should be listed as an AOC. 

There appears to be a storage area of blue 55 gallon drums under the 
40 I 0 Facility. and needs to be investigated. 

We see Building 13 in the bottom middle and to its left we see how 
Building 12 has been modified from its original design as seen in the 
black and white photograph on the following page. 

Have the responsible parties given EPA use to such photos as the 
above. We need to examine more of these and insert them in all 
portions of the HAS. 

I would like a higher resolution version of the Document Named HSA-
5B_Figs_2-of-2.pdf, there are some details I am concerned with and 
cannot read the tine print. 

Agreed. All the input provided by the Commenter was considered by 
EPA. The findings described in the HS/\. as well as review of gamma 
and geophysical survey results. led to the placement of99 total soil 
samples over 60 locations within groups 2. 3 . .f. and 5 in Subarea 58. 
These sample locations coincide'' ith the areas identified by the 
Commenter as well as those identified by this evaluation process. 

In the area of Building .fO I 0 footprint alone (grour I) approximate!; 
40 surt~1ce and subsurface samples were collected from 26 locations. 

Agreed. EPA provided higher resolution files on CD-RO;v! and the 
Stakeholder Sharepoint website. The higher resolution maps and 
photographs result in tile sizes that are too big to send via e-mail 
conveniently. 

Agree- Comment \\ill be integrated 111 \IS;\ and soil testrng program as approprrate Noted- ( 'onlml'nt '' 1il not he 1ntcgmtcJ 1nto 11S .. \ or '-illll tl'~t1ng progrant 
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Response to Comments on Draft HSA-SB Technical Memoranda Issued on October 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Point of clarification: I am a bit surprised at Commenter's insistence to Agreed. EPA provided higher resolution tiles on CD-ROM and the 
move the property line based on an old map. I would just like to point Stakeholder Sharepoint vvebsite. The higher resolution maps and 
out that moving the line would effectively reduce the EPA study area of photographs result in file sizes that are too big to send via e-mail 
area IV. This is important considering the investigative process on the conveniently. 
other side of that line does not Include the EPA led RAD investigation 
and surface water flows to the south in this area. 

Personally, I appreciate the approach EPA has of overlapping the 
border and hope they will choose to proceed without reducing the study 
area in this way. 

This is a similar situation for the storage debris area (photo attached to Agreed. Issues :;uch as this 11 ere discussed and addressed during the 
e-mail comment dated 9/27/20 I 0). technical stakeholder meeting on Subarea :"B. 

Many (most) of the figures, including the call-outs, do not retain Agreed. EPA provided highet· resolution files on CD-ROtvl and the 
resolution when zoomed in Acrobat. Hence most details are illegible. Stakeholder Sharepoint 11cbsite. The higher resolution maps and 

photograph'; result in lile ~;izes that are too big to send 1 ia e-mail 
conveniently. 

Agree- Comment will be mtegrated in HSA and soil testing program as appropriate Noted- Comment mil not be mtcgratcd mtn I !SA or ,oil tc,tmg prngram 

FINAL Pag~3ofX 

Rcdact~d 
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Response to Comments on Draft HSA-SB Technical Memoranda Issued on October 25~ 2010 
Historical Site Assessment~ Santa Susana Field Laboratory Site 

Area IV Radiological Study~ Ventura County~ California 

Page 3, Paragraph I 

The following comment was also made on the Revised 5C Tech Memo. 

The use of the MARSSIM DCGL to define and distinguish between 
MARSSIM Class I, 2. or 3 areas is only meaningful when DCGL"s of 
similar or greater than background concentrations are used. Post SB 
990. the DCGL" for cesium-13 7 is the EP t\ agricultural PRG of 0.00 12 
pCi/g. This is significantly less than the average background of0.087 
pCi/g. and a hundred times less than the 2 variability of background 
of +/- 0.12 pCi/g*. Attempting to distinguish between "greater than''. 
''less than". and "a small fraction" ofO.OO 12 pCilg in a background 
distribution of0.087 +/- 0.12 pCi/g is statistically impossible. 

Nevertheless the HSA claims to make these determinations based on 
prior potential or known soil concentration data. Yet little or no soil 
concentration data is presented in the HSA. · 

SB 990 has made it impossible to perform :VIARSSIM classification 
based on prior soil concentrations. Furthermore EPA is not making 
these determinations based on soil concentration data. Most of the 
reasons for Class l classification given in the various sections entitled 
"Radiological Contamination Potential" in this tech. memo. are due to 
location, 

• Proximity to SNAP building 4XXX 

• Proximity to storm water channels leading from 4XXX 

• Potential for airborne releases from 4XXX 

I suggest EPA redefine its definition of classifications to ret1ect the tact 
that ''contamination potential" is being used to classify areas. e.g .. 

Class l. High potential for contamination 

Class 2. Medium potential for contamination 

Class 3. Low potential for contamination 

* 1995 McLaren Hart Study 

Noted. The approach of designating MARSSIM class described in 
Section 1.0 of the HSA explains that these designations are 
preliminary and based on radiological process knowledge and that as 
soil radiological results become available. these designations can be 
adjusted to more accurately reflect the potential for contamination. 

Agree- Comment will be integrated in llSi\ and sot I test111g program as appropnate :\'otcd- Comment'' 111 not bL' llltcg_ratc-J 1nto! IS:\ l)f --;oll tcstmg prl1gram 

'-'AL Pc.' rs I 0 05 • 
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Response to Comments on Draft HSA-SB Technical Memoranda Issued on October 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Page 7, I'' paragraph 

The following comment was also made on the Revised 5C Tech Memo. 

Change "California Department of Public Health and Environment 
(CDPHE)" to ··california Department of Public Health (CDPH)" 

Correct all subsequent references to CDPHE. 

Page 8. Section "Previous Rad Investigations" 

The following comment was also made on the Revised 5C Tech Memo. 

The note ''It is recognized that none [surveys] were adequate in that 
they did not comply with the requirements ofSB 990'' is misleading as 
written, and requires some contextual amplification. Suggest deleting 
or including the following to provide context. 

Prior surveys (including many conducted by EPA) were deemed 
"adequate" and to meet existing state and federal cleanup standards by 
the respective agencies with jurisdiction. These standards were, and 
still are, based on safe and protective, structural surface contamination 
limits and soil concentration limits that are similar to those enforced at 
other cleanup sites in the LJ.S. Furthermore. soil concentration 
standards were based on a suburban residential land use scenario that 
will not occur, and is therefore ultra-conservative. Ultimate SSFL land 
use will be open-space parkland. Theoretical risks t~)r this "realisticall) 
anticipated land use" will be significantly less than suburban residential 
theoretical risks upon which prior soil cleanup standards were based. 
The fact that SB 990 (which applies only to SSFL and to no other site 
in California or the U.S.) attempts to mandate cleanup standards based 
on a non-anticipated land use. in violation of CERCLA, does not 
invalidate the "'adequacy" of prior surveys. nor does it make the current 
radiological status of Area IV ''less safe" for either current workers or 
future public users ofthe site. 

Agreed. This correction will be made to future TMs. 

Agreed. Text referencing S8990 has been modified in subsequent 
HSA Ti\ls. 

Agree- Comment \\'ill be integrated in fiSA and sot! testrng program as appropriate. Noted- Comment 1\lll not be tntcgrated 111to liSA or sot! tcsttng prugram 

FINAL Page 5 of 8 
Redacted 

10 05 2012 
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Response to Comments on Draft HSA-SB Technical Memoranda Issued on October 25~ 2010 
Historical Site Assessment~ Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Page 28, 2"d paragraph 

An interviewee states, "I had to call security jil:>t so the_v would adjust 
the radiation monitors that were across the road and down the hill." 
This statement is puzzling. Security was not authorized or 
knowledgeable enough to "adjust radiation monitors. " What external 
radiation monitors are being referred too? We had radiation alarm 
systems inside nuclear facilities. but not outside facilities. 
Environmental and fence line radiation exposure was monitored using 
dosimeters similar to those worn by personnel. These are not real time 
monitors and cannot be "adjusted." Air samples located around Area 
IV operated 24/7. but these sample airborne activity. not radiation 
exposure. What is the relevance of this comment to potential 
environmental contamination? 

Page 210, Section 3.1 

A similar comment to that below was also made for the revised 5C 
Tech memo. This section in the 58 Tech Memo is identical to the 5C 
Tech Memo. 

The SNM-21 license was not amended 8 times, it was 
renewed, extended and/or amended 79 times in its 40 year history. 

NAA and Rockwell (as non-governmental entities) required the SNM-
21 license in order to possess and use special nuclear material in 
company owned facilities, i.e. non-federally owned facilities. 
Therefore buildings 4010,4012 and 4019 were not included in the 
SNM-21 license because they were owned by the federal government. 
not by ~AA or Rockwell. 

Therefore SNM-21 is not relevant to the nuclear facilities discussed in 
subarea 58. and should be deleted from this tech. memo. It will 
however be relevant for subarea 50 that includes the Rockwell owned 
Hot Lab (Building 4020) and Building 4055. Both of these facilities 
were on the SNM-21 license. 

Noted. This statement is what the interviewee said. therefore no 
changes to the T:\11 are proposed. Airborne activity is of potential 
environmental concern. 

Agreed. In the tina! HSA document. the HSA-58 T'vl \viii be updated 
in regard to S:'\'i\1-21 to correct this t~lCtual error. 

Agree- Comment will be Integrated m l-ISA and soil testmg program as appropriate :'\'otcd- Comment \\!II not be mtcgratcd 1nto liS:\ or .-.;nil te:--.tlllg program 

'.4L I' a· 
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Response to Comments on Draft HSA-SB Technical Memoranda Issued on October 25~ 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Page 21 0, Section 3.2 

The critical facilities in building 4100 (which was owned by (NAA and 
Rockwell) had a separate reactor license. namely CX-17 (as discussed 
in section 3.2). However License CX-17 (for Building 41 00) is not 
relevant to subarea 58 as 4100 is in subarea 5C. This section should 
therefore be removed from the subarea 58 Tech Memo. 

Page 211, Section 3.3 

A similar comment to that below was also made for the revised 5C 
Tech memo. This section in the 58 Tech Memo is identical to the 5C 
Tech Memo. 

The statement "This license [0015-59} is assumed to hm·e co1·crcd the 
use and possession oj'radioacti1·e materials in SNAP Reactor Building 
4059 ··is incorrect. Building 4059 was owned by the Atomic Energy 
Commission (and later by the DOE). The S8DR, as were all SNAP 
operations, was an AEC program using AEC owned nuclear materials. 
The AEC (as is DOE) was a self-regulating agency under the AEA. 
Therefore a California State Radioactive Materials License was not 
required for SNAP operations in 4059. Indeed California is not, and 
was not, authorized by the US \luclear Regulatory Commission (or the 
then US AEC) to license either nuclear reactors or special nuclear 
material. In any case, building 4059 is not in subarea 58, therefore 
references to 4059 should be removed from this section in the 58 Tech 
Memo. 

Agreed. In the final HSA document. the HSA-58 T\1 will be updated 
in regard to License CX-17 to correct this factual error. 

Agreed. In the final HSA document. the HS:\-58 T!\1 will be updated 
in regard to License 0015-59 to correct this factual error. 

Agree- Comment\\ ill be Integrated m HSJ\ and sod testing program as appropnatc. ;-;oted- Comment 11 1llnlll be rntcgrated rnto I lSi\ or sorl testrntc program 

FINAL Page 7 or g 
Redacted 

10052012 
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Response to Comments on Draft HSA-5B Technical Memoranda Issued on October 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Page 212, Last paragraph of section 3.3 Agreed. In the tina! HSA document. the HS,.\-5B T\1 \Viii be updated 

A similar comment to that below was also made for the revised 5C in regard to License 0015-70 and the issue surrounding License 0015-

Tech memo. This section in the 5 B Tech Memo is identical to the 5C 59 as discussed above. 

Tech Memo. 

State radioactive license 0015-70 was renumbered to 0015-19 on 
December 5, 1996. As of November I 7, 20 I 0 there have been a total 
of I I 0 amendments. 

Agree- Comment will be integrated in HSA and soil testing program as appropnate :"Joted- Comment \\ill not be integrated 1nto liSA or so1l testlllg program 

'.4L Pw 
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REPORTED INCIDENTS 
NOT RESULTING IN ENVIRONMENTAL RELEASE 

Building 4010 

• On October 19, 1965, a high level of contamination (2 x I 04 disintegrations per minute) 
was released into the high bay of Building 40 I 0 during one of tvvo operations. Cutting of 
the control drum drive rods to rcmO\ e the beryllium control drums and reflectors or 
possibly changing of the saw blade resulted in cobalt-60 (Co-60), manganese-54 (Mn-
54), and iron-59 (Fe-59) contamination in the high bay area. The level of contamination 
was found to be 200 millirads per hour (mrad/hr), including I 00 milliroentgens per hour 
(mR/hr) due to gamma (Incident Report J\0349). 1 

Building 4013 

• On April 9, 1963, it was reported to the health and safety department that a personal film 
badge showed an exposure of 7.67 rem, which had occurred in the month of March. The 
film badge indicated exposure was due to low energy x-rays. The film badge was issued 
to an employee whose nonnal work assignment was in Building 4013, which contained a 
materials inspection x-ray booth with a 140 peak kilovoltage (kvp) x-ray machine. 
However, the employee also had a dennal condition on his right hand that was treated 
with high doses of low energy x-rays. Investigation found that it was possible the 
medical condition treatments could have affected the film badge and the health and safety 
department thought this was the most likely source of exposure and not the x-ray at 
Building 4013. The employee was issued two other film badges to take with him to the 
doctor's office to see if any exposure resulted (A0369)? 

Building 4013 

• On April I 0, 1976, a 45 Curie iridiu!11-192 (Ir-192) gamma source was being used to 
gamma graph welds on a large tank in Building 4019. The operator had run the source 
out for the first exposure and upon completion of the exposure time, he returned the 
source to the safe. As was standard practice, the operator took the survey instrument, a 
5R Tech Associates Juno, with him to make sure the source was returned to the safe. The 
Juno indicated high level radiation and the operator left the area immediately and notified 
Industrial Security. At the time the operator and his helper were not wearing film badges, 
although one of the men had a dosimeter that indicated whole body dose of 12 millirems 
was received. All personnel were issued film badges and dosimeters before any attempt 
to return the gamma source to the safe was made. It was detern1ined that the Ir-1 92 
source was detached from the travel cable. A lead weight was positioned over the 7-foot 
cable containing the source to reduce the radiation levels to !50 milliroentgens (mR). 
This allowed the end of the 7-foot cable to be cut so the 21-foot travel cable could be 

1 Owen, R.K., Incident Report, Building 010, Santa Susana, October 21, 1965, HDMSP00050442. 
2 Internal Correspondence from Owen, R.K. to Busick, D.D., Atomics International, Re: Investigation ofPossible 
Overexposure of Personal Film Badge Issued to Redacted D/722-261, April 11, 1963. 

A-1 
Redacted 
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inserted to push the source out until the connector ball was exposed and the source could 
be fastened to the travel cable and returned to the safe. Radiation intensities at the 
connection point ranged from 3.5 roentgens per hour (R/hr) to greater than 5 R/hr. The 
source was reconnected and returned to the storage safe. which was verified by 
instrument survey. It was not known what caused the source to become disconnected 
from the cable (A0304). 1 

Building 4025 

• On November 16, 1979, a radiograph operator reported that his dosimeter was off scale 
after conducting a routine radiograph of a check valve in Building 4025 using a 
columnated source of approximately 72 Curies of Co-60. J\ fellow employee working in 
the same area at the same time only reported 2-3 millirems (mr) on his dosimeter. The 
area both men were working in was roped off and monitored during the radiography 
operations with no signs of problems. The employee's film badge was sent for 
processing and he was not allowed to perform any other radiographic operations until the 
results were received. The film badge results showed an exposure of 150 mr from 
October 1, 1979 to November 16, 1979, indicating that the dosimeter reading had been 
inconect. It was not known what caused the dosimeter to go ofT scale, but the employee 
was released to perform radiographic work (J\0306). 2 

Building 4355 

• On April 15, 1988, a truck driver from Sparkletts Water Company was observed passing 
through the radiation banier ropes at the northwest comer of Building 4355 while making 
a water delivery to a construction trailer. The radiographer directed the truck driver to 
immediately leave the radiation area and report to the facility shift leader. The Ir-192 
source used in radiography was found to be locked in its safe during the time frame the 
truck driver was inside the barrier rope so there was no chance of exposure. The truck 
d1iver was instructed on the hazards of radiation and the importance of observing all 
posted areas (A0184). 3 

Building 4356 

• On October 7, 1974, during a semi-annual sealed source inspection and leak test, a 186 
millicurie (mCi) Cs-137 liquid sodium level source mounted on expansion tank number 5 
was found to be missing. The source was subsequently found at an interior storage area 

1 Internal Correspondence from Owen, R.K to Tuttle, R.J., Rockwell International, Re: Gammagraphing Incident T-
019, April20, 1976. 
c Intemal Correspondence from Vandervort, P.S. to Tuttle, R.J., Rockwell International, Re: Dosimeter Reading Off 
Scale, November 28, 1979. 
1 Internal Correspondence from Hunnicutt, T.D. to Tuttle, R.J., Rockwell Intemational, Re: Breach of Safety 
Barrier, April 18, 1988. 

A-2 
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where the source was leak tested. The source was confirmed to be intact and was then 
stored properly (A0639). 1 

• On February 20, 1986, t\VO radiographers were working on the west end of the H2 heater 
at SCTI Building 4356. They were using a 23 Ci Ir-192 source with a 60 degree tungsten 
collimator aimed in the southeast direction. Barricades were set up and left in place 
during different radiography exposures. During one set up, the source was cranked out 
and one of the radiographers surveying the area found two employees working on the 
northeast corner of the nearby H 1 heater. The employees were standing inside the 
barricade area and the barricade had been taken dcmn. They were about 60 feet north of 
the Ir-192 source and in the opposite direction of the beam. The two employees were 
directed to leave. With the exposure still in progress, a survey was done in the area the 
employees were working in and indicated that the dose rate was less than 0.5 mR/hr. The 
incident appeared to be a result of a misunderstanding and stricter compliance 'kith 
existing policies and procedures was called for to prevent removal of barriers or signs by 
non-authorized personnel (A0153 ). 2 

Building 4006 

• On August 11, 1960, six zirconium samples fi-om sodium reactor experiment moderator 
cans were prepared for examination in the metallurgical laboratory of Building 4006. 
The samples were ground and electrically polished for microscopic examination of grain 
size and hydride content. During the operation a clean area became contaminated with 
activation products as well as an employee's clothes and neck. The employee's neck 
became contaminated when he rubbed a contaminated sleeve against his neck. He 
washed his neck until no significant contamination was detected. An air sample taken 
during the polishing operation revealed 5 x 1 o-to microcuries per cubic centimeter. The 
metallurgical laboratory was temporarily made a blue tag area during the operation. The 
Work was allowed to continue only after surveying revealed no fmiher contamination 
(A0484).3 

Building 4026 

• On September 10, 1969, an employee disregarded a rope barrier signifying a radiation 
area where a 13 Curie (Ci) iridium-192 (lr-192) gamma radiography source was exposed 
during inspection of electrical equipment. The dose rate from the source was about 75 
rems per hour (rem/hr) at one foot away and the employee was reportedly 12 feet from 
the source where the radiation field would have been about 520 millrems per hour 
(mrem/hr) without shielding. The measured dose rate at the employee's location taken 

1 Internal Correspondence from Moore, J.D. to Tuttle. R.J .. Rockwell International. Re: Cesium-137 Source 
Removal, Bldg. 356, SCTI, October 9, 1974. 
"Internal Correspondence from Badger, F.H. to Radiation & Nuclear Safety Group, Rockwell International, Re: 
Radiological Safety Incident Report, SCTI, T356, H2 Heater, 2/20186, March 18. 1986. 
3 Internal Correspondence from Warren. J.W. to Fisher. W.L.. Atomics International, Re: Radiological Safety 
Incident Report, Metallurgical Lab. Bldg. #006. 81 II /60, September 30, 1960. 
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during a later exposure was found to be 120 mrem/hr. which would have given the 
employee a radiation dose of 2 mrem because the source was exposed for I minute. The 
radiation dose would have been delivered to the employee· s head and torso. This was 
noted as a rule violation, although the employee stated he was not aware of the rope 
barrier. Recommendations included better training for personnel on the hazards of 
radiography and better radiation warning devices that usc f1ashing lights or audible 
sounds (A0465). 1 

• On October 3, 1979, an iridium-192 source used in a routine pipe-weld radiographic 
exposure could not be retracted into the storage shield of the test instrument. The 
exposure was made in the eastern part of Building 402(1. The maximum exposure rate 
found was 300 millirocntgens per hour (mR/hr) at 15 feet from the equipment setup. The 
exterior of Building 4026 was surveyed with the source in the collimator and no areas 
with exposure rates in excess of 0.5 mR/hr were found. The iridium source was ., 
eventually retracted on October 4, 1979 (A0238).-

Building 4011 

• On July 14, 1964, a security patrol observed empty radioactive shipping containers in a 
private car near the intersection of F and 19111 Street. A survey indicated no detectable 
radiation or contamination present in the area or on the vehicle. The health physics 
department recommended the cans be picked up and transported to the "ETB annex" and 
the employee be reminded of the standard operating procedures regarding movement of 
items in a private vehicle (A0519). 3 

• On July 2, 1980, a welder's visitor film badge showed an exposure of 1,490 millrems 
(mrem). A subsequent film badge checked out to the employee showed 20 mrem for a 
total of 1,510 mrem. This exposure exceeded the 1,250 mrem limit for a quarter. If the 
employee had regularly worked in radiation areas, the allowable limits would have been 
3,000 mrem. The film badge showing the large exposure was investigated by reviewing 
working conditions, interviewing personnel involved, and reviewing dosimetry results. 
No likely cause for the exposure was idcntitied. During the time of the large exposure, 
the employee welded 15 Rad-Pac sources containing 65 millicuries of tantalum-182 (Ta-
182) each. It was noted that exposures of the magnitude identified in the film badge were 
not nom1ally associated with this job and that the mechanic who had difficulty unloading 
and sorting the sources prior to welding only received 210 mrem. A number of 
hypotheses were reviewed as to how the film badge received such a high exposure, 
including error in processing or exposure from field radiography near the employee's 
toolbox where he sometimes stored his badge. Ultimately, the exposure was recorded in 

1 Internal Correspondence from Bresson, J.F. to Heine, W.F., Atomics International, Re: Violation of Radiation 
Barrier and Signs at SS026, September 18, 1969. 
2 Tuttle. R.J., Unretractable lridiurn-192 Source, SCTL, October 3, 1979, Rockwell International, October 8, 1979, 
pgs. 1-2. 
1 Internal Correspondence from Clow, H.E. to Hill, R.M., Atomics International, Re: Incident Report, Bill, Corner 
olf9'h and F Street, 7-14-64, July 15, 1964. 
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the employee· s history with a note that the exposure did not appear to be a real, personal 
exposure (A0083 ). 1 

• On April 13, 1985, a high level gamma instrument calibrator source became disconnected 
from the source control rod. Two days later a member of the radiation and nuclear safety 
group was called to Building 4011 to examine the "'problem:· A radiation survey of the 
calibrator was conducted with no exposure hazard observed. The high level calibrator 
source capsule, containing approximately 40 Curies of ccsium-13 7 (Cs-13 7), was no 
longer connected to the source handling rod. There were no signs of contamination on 
any part of the rod, which would have indicated the rupture of the scaled source capsule. 
It was thought that the source itself was still in the source shield at or ncar the normal 
stnrage position. The principal user of the calibrator looked through available drawings 
and contacted the calibrator supplier, Technical Associates, for assistance. The problem 
appeared to be the result of loose screvvs and the shearing of a screw. Plans were made to 
remove the broken screw and any other loose pieces and reattach the source to the source 
rod. The source was to remain fully shielded throughout the repair operation and thus no 
measureable radiation exposure above background was expected. The incident report 
notes that better observation of the operating conditions of the equipment and periodic 
preventative maintenance could prevent future incidents (A0318).= 

• On January 6, 1994, the instrument calibration shop in Building 4011 reported the 
discovery of two regulated air supply sampling pumps with detectable radioactive 
contamination on the internal surfaces of the air mover chamber and impellers. These 
pumps were used for air sampling. The external surfaces of the pumps were surveyed for 
release prior to transfening them to the instrument shop in Building 40 II. The intemal 
surfaces of the pumps were not accessible for survey, but despite this the pumps were 
declared uncontaminated and released. The pumps were placed in storage in Building 
40 ll in an unlocked room. This failure to label and control the contaminated pumps 
constituted a loss of control of radioactive materials (A0651 ). 3 

• On December 6, 1994, a Cs-13 7 calibration source dislocated from the release pull rod. 
The source was left in a safe position with no release of activity. The Building 40 II 
calibration lab was immediately secured and the radiation protection department was 
notified. A radiation/contamination survey of the source containment box and release 
pull rod indicated nonnal background levels. The source containment box was red 
tagged. According to the incident report, the release pull rod probably broke due to wear 
and age (A0658).4 

1 Internal Correspondence from Tuttle, R.J. to Remley, M.E., Rockwell International, Re: !m·estigation ofFilm 
Badge Exposure, November 7, 1980. 
c Internal Correspondence from Speed, D.L. to Tuttle, R.J., Rockwell International, Re: Cesium Calibrator Source 
Control Rod Disconnect and Reconnection Plans, April 16, 1985. 
3 Internal Correspondence from Barnes, J. to Incident File, Rockwell International, Re: Loss of Control of 
Radioactive Materials Inadequate Release Surveys, January 6, 1994. 
4 Internal Correspondence from Wallace. J.H. to Rutherford, P.D., Rockwell International. Re: Radiological Incident 
Report, TOll Calibration Lab, December 6, 1994. 
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• On April 13, 1977, during an x-ray tube warm up period, the x-ray tube beam \Vas 
directed at the x-ray control room approximately 7.5 feet from the wall. The machine 
was operated for I 5 minutes. Three sheets of 70 millimeter film were developed against 
the darkroom wall closet to Building 4172. A manager in radiation and nuclear safety 
dcpmiment was in the control room of Building 4172 during the full l 5-minutc wam1 up 
of the x-ray machine and at times was standing in the primary beam of radiation. The 
manager tumed on a survey meter with a few seconds left in the warm up period and the 
meter went off scale. Apparently, the x-ray tube had been moved into position by 
another department earlier in the day and a visual check of the x-ray tube failed to 
indicate to radiographer that the beam was pointed to the office (the incident report states 
office, but it is not clear if it should say control room instead). A location badge mounted 
on the rear wall of the office read 50 mrem and the calculated dose was 20 mrem. The 
incident resulted from a number of different factors, including movement of the x-ray 
tube, failure of a visual check to redirect the x-ray beam, f~1ilure to tum on the survey 
meter, and failure of the radiographer to wear his film badge and dosimeter. Aside from 
rule enforcement, it was suggested that a cost benefit analysis be conducted for shielding 
all walls in the x-ray room with a lead liner (A0057). 1 

1 Intemal Correspondence from Tuttle, R.J. and Whitebirch, W.C. to Isotopes Committee, Rockwell Intemational, 
Re: Radiation Exposure Incident ··April 13. 1977, April 19, 1977. 
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